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ABSTRACT
With advances in technology, the number of newborn metabolic diseases screened
for has increased as well as the number of false positive initial screening results. The
purpose of this study was to explore parents’ perception of receipt of education about
newborn metabolic screening and the effect on parents of being notified of a positive
newborn metabolic screening result on their infant who required retesting. Orem’s selfcare theory, with a focus on the supportive-educative nursing system, was used as a
theoretical framework for this study.
A mixed quantitative correlational descriptive survey method and a qualitative
grounded theory approach were used. Quantitative study participants completed a
Demographic Survey Newborn Metabolic Screening form and the Parenting Stress Index
Short Form. Interviews of parents were completed with the qualitative participants and
analyzed using Barney Glaser’s constant comparative approach. The quantitative data
analysis included frequency distributions of variables and non-parametric statistical tests.
The interviews obtained in the qualitative component were analyzed for themes and
patterns common to all participants. The quantitative study sample included 190 parents
with infants bom during August and September 2005. Eight of the thirteen participants
who had an infant with false positive initial screening results participated in the
qualitative component of the study.

xv

Over half (n = 126, 66.3%) of the participants perceived they had not received
education about newborn metabolic screening prior to the testing and over half (n = 107,
56.3%) of the participants reported that they did not receive high quality education. The
core phenomenon that emerged through interview with parents who had been notified of
a false positive initial screening result on their infant was entitled Challenged Coping and
Adaptation.
The conclusions were that parents’ did not perceive they received adequate or
quality education regarding newborn metabolic screening. Parental education does have
an effect on parents’ ability to cope and adapt to notification of a false positive initial
screening result. Nursing implications include the need to advocate for parents and their
infants through provision of education including their right to refuse for religious
purposes, involvement in research and policy development related to newborn metabolic
screening.

xvi

CHAPTER I
INTRODUCTION
Currently, minimal education is provided to parents to promote their
understanding regarding the newborn screening tests completed on their infants.
Newborn screening is testing in the newborn period for metabolic or genetic conditions
that could be life threatening or result in a serious health condition for the infant (General
Accounting Office, 2003). This screening is usually completed after 24 hours of life and
prior to hospital discharge or within the first week of life if the infant was not bom in the
hospital (PricewaterhouseCoopers, n.d.).
A recent study by Waisbren et al. (2003) identified that fifty percent of parents of
affected children rated their understanding of newborn screening as inadequate. These
results are consistent with the findings of an earlier study by Sorenson, Levy, Mangione,
and Sepe (1984), which identified that 55% of the parents notified of the need to have
their infant retested due to a positive newborn screening result believed they had received
incorrect or incomplete screening information.
Levy and Waisbren have indicated that in many instances parents reported they
were not informed by nursing staff or their physician that newborn metabolic screening
had been completed on their newborn and were unprepared for the possibility of being
notified of positive initial screening test result and the need to have their infant retested
(H. Levy & S.E. Waisbren, personal communication, December 1, 2003). Furthermore,
1

Paul (1999) identified that notification of a positive screening result may promote a
negative psychological and emotional impact on the relationship between parents and
their infants. McCabe (1982) stressed the importance of letting parents know that the
newborn screening was being done on their infant and that there was a possibility that the
screening result would come back positive, necessitating retesting of their infant.
McCabe (1982) and Levy and Mitchell (1982) further identified that parents need to
know that screening differs from diagnosis and that further confirmatory testing would be
needed for a positive result before a diagnosis could be made.
Many advances have occurred in the area of newborn metabolic screening over
the past few decades. While progress is being made towards establishment of national
policy in the area of newborn screening, each state is currently responsible for its own
policy development in this area (General Accounting Office, 2003). On March 1, 2003,
after several months of research and discussion, North Dakota implemented a new policy
regarding newborn metabolic screening. This new policy resulted in an expansion of the
number of newborn diseases screened from four to seven and allowed for the addition of
other diseases that could be identified by the use of tandem mass spectrometry
technology. Tandem mass spectrometry is a technology that “allows the identification of
an array of metabolic conditions ...from a single dried blood spot” (“Newborn Screening
Program,” 1996 & Supp. 2003). North Dakota participated in a pilot study that resulted in
the ability to screen newborn infants for over 30 additional diseases (“Newborn
Screening Program,” 1996 & Supp. 2003).
On January 1, 2006, the regulations for newborn metabolic screening in North
Dakota were again revised. This new revision mandated screening be completed on each
2

newborn infant bom in North Dakota for “cystic fibrosis, hypothyroidism, galactosemia,
congenital adrenal hyperplasia, biotinidase deficiency, sickle cell disease and other
hemoglobinopathies, and a sample of the newborn’s blood shall also be tested by tandem
mass spectrometry” (“Newborn Screening Program,” 1996, Supp. 2003, & Supp. 2006,
pp. 1-2). With this revision in the regulation, North Dakota began screening for 40
metabolic disorders and has the possibility to screen for even more diseases as the
“number of known disorders which may be screened by this technology (tandem mass
technology) is constantly changing” (“Newborn Screening Program,” 1996, Supp. 2003,
& Supp. 2006, p. 1).
With the increased number of diseases tested through newborn screening, the
number of false positive initial screening results has increased. It is this researcher’s
hypothesis that the education provided to North Dakota parents related to newborn
metabolic screening continues to be minimal and does not adequately prepare the parents
for the possibility of being notified of positive initial screening results and that their
infant requires retesting.
Statement of Problem
With advances in technology, the number of metabolic diseases that are being
screened in the newborn period has increased, as well as the number of false positive
initial results (result is outside normal range) (McCabe, 1982). Currently, parents are
provided with minimal to no education related to newborn metabolic screening to prepare
them for the possibility of being notified of the need to retest their infant. Few studies
have been conducted regarding the effect on parents related to being notified of a false
positive initial newborn metabolic screening result on their infant that needs retesting
3

(Paul, 1999; Sorenson, Levy, Mangione, & Sepe, 1984). In addition, minimal information
is available related to the relationship between the parent’s perception of the education
they received and the impact of notification. One study identified that approximately 55%
of parents reported having received inadequate or incomplete information (Sorenson,
Levy, Mangione, & Sepe, 1984). Paul (1999) reported that notifying parents of a false
positive result may result in a psychological and emotional impact on the relationship
between parents and their infants.
Information is needed related to: (a) parents’ perception of whether they received
education regarding newborn metabolic screening; (b) parents’ perception of the quality
of information they received regarding newborn metabolic screening; (c) the relationship
of factors such as parental age, education, occupation, marital status, ethnicity, and
family income on perception of receipt of education; (d) parents’ perception of the
education they received regarding the possibility that their infant may have a false
positive initial newborn metabolic screening result and need to be retested; and
(e) parents’ responses and experiences of being notified of a false positive initial newborn
screening result requiring retesting. New information in this area will assist nursing to be
better able to respond to the educational need of parents and provide support related to
newborn screening.
Statement of Purpose
Therefore, the purpose of this study was to determine:
1. Whether parents’ perceive they received education regarding newborn
screening of their infants;
2. Parents’ perception of the quality of the education they received;
4

3. The influence of pre-identified variables (basic conditioning factors) to
parents’ perception of the receipt of education and the quality of the education;
4. The difference in parents’ relationship with their infant between parents who
perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education; and
5. Parents’ experiences and responses to notification that their infant required
retesting.
The variables studied to determine their relationship to parents’ perception to
receipt of education and the quality of the education will include several of Orem’s basic
conditioning factors. These basic conditioning factors include parental or dependent care
agent’s age, gender, family system factors, health state of infant, and sociocultural factors
(Moore & Pichler, 2000; Orem, 1995, 2001). In addition, the effect of newborn metabolic
screening education regarding the possibility of a false positive initial newborn metabolic
screening results on parents who perceived they had received education compared to
those who did not perceive they received this education was explored by parents’
completion of the Parenting Stress Index Short Form (PSI/SF). The PSI/SF is a
questionnaire that measures the parent’s total stress, parental distress, parent-child
dysfunctional interaction, and difficult child (Abidin, 1995).
The study also used a qualitative descriptive method to discover and describe the
experiences and responses of parents being notified of a false positive initial newborn
metabolic screening result on their infant that requires retesting. Parents who were
notified of a false positive metabolic newborn screening result on their infant that
5

required retesting were asked to participate in an interview during which they were asked
to describe their feelings and responses related to notification.
Research Questions
The research questions were as follows:
1. What are the perceptions of parents, as dependent care agents, of receipt of
education regarding newborn screening?
2. What are the perceptions of parents, as dependent care agents, regarding the
quality of the education they received in preparing them for the possibility of a false
positive initial newborn metabolic screening result and the need to have their infant
retested?
3. What is the influence of the basic conditioning factors (age, gender, family
system factors, health state of infant, and socio-cultural orientation) on the parents’
perception of receipt of newborn metabolic screening education between parents who
perceived they had received the education compared to those who perceived they had not
received the education?
4. Is there a difference in parents’ relationship with their infant between parents
who perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education?
5. What are the experiences and responses (e.g., behaviors, thoughts, feelings, and
attitudes) of parents notified of a false positive initial newborn metabolic screening result
(result is outside normal range) on their infant that requires retesting?

6

Definition of Terms
The following operational definitions were used in this study:
Basic Conditioning Factors. Basic conditioning factors include the parent or
dependent care agent’s age, gender, family system factors including parents’ education,
occupation, marital status, length of marriage, and number of children; health state of the
infant; and socio-cultural orientation including ethnicity and family income (Orem,
1995).
Dependent Care. Dependent care is the decisions made by parents or dependent
care agents regarding newborn metabolic screening in order to meet the dependent care
demands or needs of their infants (Orem, 1995).
False Positive Initial Newborn Metabolic Screening Result. A false positive initial
newborn screening result is a newborn metabolic screening result, which is initially
positive (outside the normal range), that is followed by a negative diagnostic result upon
retesting (within the normal range).
Family System Factors. Family system factors in this study include parents’
occupation, education, marital status, length of marriage, and number of children as it
relates to the parents’ perception of newborn screening education (Orem, 1995).
Health State of the Infant. The health state of the infant for this study is the parent
or dependent care agent’s perception of their infant as generally healthy, sick more often
than most infants, or healthier than most infants (Tolentino, 1990).
Socio-cultural Factors. The socio-cultural factors in this study include ethnicity
and family income (Orem, 1995).

7

Theoretical Framework
This study, conceptualized with a theory of self care, examined parents’
perception of the education they received regarding newborn screening. Furthermore, the
impact on parents of a false positive initial newborn metabolic screening result and their
infant’s need to be retested was studied using Orem’s self-care (dependent-care) as a
theoretical framework. Orem (1991) stated in her grand theory of nursing:
The condition that validates the existence of a requirement for nursing in an adult
is the health-associated absence of the ability to maintain continuously that
amount and quality of self-care that is therapeutic in sustaining life and health, in
recovering from disease or injury, or in coping with their effects. With children,
the condition is the inability of the parent (or guardian) associated with the child’s
health state to maintain for the child the amount and quality of care that is
therapeutic, (p. 41)
Orem’s grand theory is further broken down into three theories: self-care, self-care deficit
and nursing systems.
The self-care theory is described as “the practice of activities that individuals
initiate and perform on their behalf in maintaining life, health, and well-being”
(Tolentino, 1990, p. 496). The self-care deficit theory states that a self-care deficit occurs
when the “self-care ability of the person is not adequate to meet the therapeutic self-care
demands” (Hartweg, 1991, p. 44). Orem (2001) recognizes three variations in nursing
systems: “(1) wholly compensatory nursing systems, (2) partly compensatory nursing
systems, and (3) supportive-educative (developmental) nursing systems” (p. 350).
The actions of the nurse in responding to the needs of the patient (or dependent
care agent) are related to the variations of nursing systems identified above (Orem, 2001).
In the wholly compensatory nursing system, the nurse provides for the patients’ needs
which result from the inability of the patient to care for him or herself or to engage in self
8

care. In the partly compensatory nursing system, the nurse assists the patient in providing
for some of his or her self care needs (Orem, 2001). In the supportive-educative system,
nursing provides support, guidance, and education to the patient to help them learn to
perform care for him or herself or for his or her dependent. The supportive-educative
system “is the only system in which the patient’s (dependent care agent) requirements for
help are confined to decision making, behavior control, and acquiring knowledge and
skills” (Orem, 2001, p. 354). The nursing system explored in this study is the supportiveeducative system related to parents’ perception of the education they were provided
regarding newborn metabolic screening.
The core belief identified in Orem’s philosophy of nursing is that “needs for selfcare always exist and that, ideally, one has the right and the ability to meet these needs”
(Tolentino, 1990, p. 496). This basic premise of Orem’s model further identified that
individuals can take responsibility for not only their own health care, but also the health
care of others (“Conceptual Nursing Models,” n.d.).
Orem (1995) identified that “self-care is the personal care that individuals require
each day to regulate their functioning and development” (p. 8). Orem (1995) defined
dependent care as “the continuing health-related personal regulatory and developmental
care provided by responsible adults for infants and children or persons with disabling
conditions” (p. 9). The day-to-day care needed to meet therapeutic self-care demands is
affected by basic conditioning factors. Geden, Isaramalai, and Taylor (2001) state that
basic conditioning factors are “elements or characteristics of the person or environment
that influence self-care requirements and self-care abilities” (p. 30). Orem (1995)
identified that basic conditioning factors include age, gender, developmental stage, health
9

state, sociocultural factors, health care system factors, family system factors, pattern of
activities of daily living, environmental conditions, and resource availability and
adequacy. In this study, basic condition factors include the parent or dependent care
provider’s age and gender, the health state of the infant, family system factors, and
sociocultural factors.
Orem’s self-care theory has been used successfully to study the response of
parents to nursing education and support in the neonatal intensive care setting (Tolentino,
1990). Orem’s self-care theory is described as “the practice of activities that individuals
initiate and perform on their behalf in maintaining life, health, and well-being”
(Tolentino, 1990, p. 496). When an individual or, in the case of infants, the caregiver,
does not have the knowledge to make decisions or is unable to perform the dependent
care activities, nursing is needed.
Orem (1995) identified nursing as a health care and helping service. There are
five helping methods that nursing can use. These five methods of helping include:
1. Acting for or doing for another.
2. Guiding and directing.
3. Providing physical or psychological support.
4. Providing and maintaining an environment that supports personal
development.
5. Teaching, (p. 15)
Orem (1995) further identified that one or more helping methods may be used dependent
upon the situation and the needs identified.
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Runtz and Urtel (1983) prepared a concise outline of basic values and
assumptions that can be made about Orem’s self-care theory. Orem’s basic values are
listed as follows:
1. Self-care is valued by society.
2. Nursing systems can be valuable aides to self-care.
3. Nursing should enter into a relationship with the patient only until the patient can
meet his/her own self-care demands.
4. Nursing is a science and an art. (p. 39)
The basic assumptions that are made by Runtz and Urtel (1983) with regard to
Orem’s self-care theory are as follows:
1. Self-care is a human requirement to remain alive and to function.
2. Self-care is a deliberate action and a learned behavior.
3. The person has three kinds of therapeutic self-care demands.
a. Universal self-care requisites (required by all, e.g., air, food, and water).
b. Health-deviation self-care requisites (care required in the event of injury,
illness, or disease).
c. Developmental self-care requisites (specialized expression of universal
self-care requisites particularized for developmental processes or new
requisites derived from a condition such as pregnancy or associated with
an event such as loss of a spouse or parent).
4. A self-care deficit is created when the self-care agency is inadequate to meet the
self-care demands.
5. When there exists a self-care deficit there is a need for nursing.
11

6. Self-care agency (the capacity of the person to engage in self-care behaviors)
involves knowledge, skill, motivation, and orientation.
7. In providing care the nurse uses a system which is:
a. Wholly compensatory - patient has no active role in the performance of
his/her care.
b. Partially compensatory - both patient and nurse perform self-care
measures requiring manipulative tasks.
c. Supportive-Educative - patient is able to perform required measures of
therapeutic self-care but cannot do so without assistance. The nurse’s role
here may be consultative only. (p. 39-40)
These assumptions are critical in utilizing Orem’s theory as a framework to study
the nursing care of infants and the support and education provided to parents, the
dependent-care provider, related to newborn metabolic screening. Angeles (1991)
identified that infants are bom without the capacity for self-care. The adult (parent) is the
substitute self-care agent and the infant is the dependent who must be cared for by the
adult (parent). If the infant is premature or ill, nursing care is needed to help the infant
and/or the infant’s parent attain, maintain, or regain the ability to provide self or
dependent care. This may involve provision of wholly compensatory, partially
compensatory, or supportive-educational nursing care (Nursing Philosophy, n.d.).
The concept of caring as an activity carried out by nursing in providing care to
others is consistent with Orem’s self-care theory. The philosophy behind Orem’s selfcare theory is that “needs for self-care always exist and that, ideally, one has the right and
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ability to meet these needs. . . . When a self-care demand is greater than the individual’s
ability to meet it, a self-care deficit exists” (Tolentino, 1990, p. 496).

Orem’s Theory Related to Dependent-Care

Nursing Systems Theory
Supportive - educative

Self (DependenO-Care Deficit Theory
When therapeutic dependent care
demands exceeds dependent -care
agency, a dependent care deficit exists
and nursing is needed

Self (Dependenti-care
Dependent care Agency

Figure 1. Orem’s Theory as it Relates to Dependent-Care in this Study.
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Orem identified that an interpersonal relationship was “essential to caring.
Attention and action with respect to the person being cared for is necessary to caring”
(Buchanan & Ross, 1995, p. 4). In the case of an infant, the parent provides dependent
care. If the dependent care provided by the parent or dependent caregiver is not sufficient
to meet the self-care deficit of the infant, nursing is needed.
The following model is this researcher’s adaptation of Orem’s conceptual
framework (1991, p. 64) reflection how this study relates to her theory of self-care.
Orem’s self-care theory states that nursing offers a service to people who are not
able to provide self-care for themselves and/or their dependents on a continuous basis due
to some health related limitation or self-care deficit (Grant & Padilla, 1982). For nursing
to develop the essential interpersonal relationship, attention and action with respect to the
person being cared for and time to develop trust were also viewed by Orem as necessary.
Orem states that “when caring occurs, optimal health can be achieved and maintained”
(Buchanan & Ross, 1995, p. 5).
While specific reference to ethics in relationship to Orem’s theory of self-care
was not located, this researcher has identified that morality is encompassed in Orem’s
theory of self-care. The role of nursing is to help the individual reach a point where the
individual can be independent and assume responsibility for his or her own care or the
care of his or her dependent. On the path to reaching this goal, moral choices related to
care must be made. Carper (1978) indicates that:
Moral choices to be made must be considered in terms of specific action to be
taken in specific, concrete situations. . . . The knowledge of ethical codes will not
provide the answer to moral questions involved in nursing, nor will it eliminate
the necessity for having to make moral choices, (p. 21)
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In the case of the infant with newborn metabolic screening, care provided to the
infant, as well as education to the parents, results in many decisions being made. These
decisions should be made carefully due to the moral and ethical implications or impact on
care they may have related to the infants’ life or quality of life. With infants with
confirmed positive test results, ethical or moral decisions may need to be made related to
treatments (Schaefer, 2002). It is critical that nursing work together with other health care
licensed professionals and provide the necessary education to parents so that informed,
ethically and morally sound decisions can be made in meeting the self-care demands of
the infant.
The supportive-educative system of nursing is utilized by the profession to
provide parents with the necessary information to make informed decisions about and to
care for their infant. In the supportive-educative nursing system, the parents also learn
about the special care that their infant may need, depending upon the state of the infant’s
health. Parents should be given an opportunity to gradually become the dependent care
agent.
This researcher found Orem’s philosophy of nursing and the resultant theory of
self-care to be very applicable to the nursing care of the infant as well as a useful guide to
provide support and education to parents. By determining the self-care deficits of the
infant and the parents as the dependent self-care agent, the nurse can place them in the
appropriate nursing system. Nursing can use these systems to assist the infant and parents
to reach the point where nursing is no longer needed. With education, support, and
resolution of self-care deficit, parents can make informed decision and provide the infant
with the necessary dependent care at home.
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Self-care agency is identified by Orem to include the “motivation, decision
making, energy and knowledge necessary to carry out self-care actions to maintain health
and well-being” (Hart & Foster, 1998, p. 167). Normally, adults can carry out these selfcare actions for themselves. “Infants, children, adolescents, the aged, the ill, and the
disabled person require complete assistance with self-care activities. Infants and children
require care by others because they are physically and mentally underdeveloped” (Orem
1971, p.13).
In the care of the infant, the parent or guardian will “serve as a substitute self-care
agent” (Joseph, 1980, p. 130). The role of parents and family in the care of the infant
should be recognized and encouraged, leading to their empowerment to make informed
decisions regarding their infant’s care. The nurse has a responsibility to provide the
needed supportive education to the family (Lim, 1997).
Orem (1980) defines nursing as “a creative effort of one human being to help
another human being” (p. 55). Nursing action is conceptualized as a service to help
another person in need of help by actions that are complimentary or substituting for
actions of the person, or providing and fostering conditions to facilitate the development
or exercise the person’s capabilities for self-care or ability to care for others (Kim, 1983,
p. 129).
Assumptions
The following assumptions were made for this study:
1. It is possible to educate parents regarding newborn metabolic screening.
2. Education provided to parents by nursing, as a part of the supportive-educational
nursing system, prepares parents for the potential of a false positive initial newborn
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metabolic screening result and the need to have their infant retested and to help that
parents obtain dependent care agency.
3. The parents who participate in the study were open and honest in their responses.
4. Parents accurately describe life events while reflecting in the moment.
Limitations
The limitations for this study include:
1. The data collected for this study were drawn from parents with infants bom in
August and September 2005 in North Dakota. This time frame took into consideration the
need for sufficient time for implementation of the expanded newborn screening program
which began in 2003.
2. The location of the study is the state of North Dakota. As policy development
related to newborn screening is state specific, the setting of the study was limited to the
state of North Dakota to ensure consistency in policy application.
3. Due to the limited population in North Dakota, the sample lacked cultural
diversity.
4. Due to the low number of births in North Dakota, difficulty was experienced in
obtaining the intended number of responses and sample size.
Significance of the Study
Given the increase in the number of diseases tested for in population-based
newborn screenings programs, the number of false positive initial newborn metabolic
screening results continue to increase, as does the number of infants who require
retesting. North Dakota’s newborn screening program currently screens for 40 diseases.
Approximately 100 to 110 false positive initial newborn metabolic screening results
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occur on an annual basis. Nursing, in the supportive-educative role, is concerned with the
education provided to parents. It is the aim of nursing to work with parents to minimize
the effect related to being notified of the need for retesting their infant. The effect on
parents of notification of a false positive screening test results in increased anxiety and
stress. Nurses can help decrease the effect and help the parent obtain dependent care
agency through provision of education to the patents. The information that results from
this study will provide nursing with new knowledge that can be used as they work with
parents experiencing this life event.
This study, conceptualized with Orem’s self care theory, examined whether
parents’ perceived they were provided education regarding the newborn metabolic
screening of their infants, their perception of the quality of the education, and the
relationship between Orem’s basic conditioning factors and parents’ perception of the
education they received. The relationship between Orem’s basic conditioning factors to
the parents’ perception of the newborn screening education they received was explored
through participants’ completion of a questionnaire. Basic conditioning factors for this
study included parent or dependent care provider age, gender, family system factors,
health state of the infant and socio-cultural orientation (Moore & Pichler, 2000; Orem,
1995, 2001).
Also explored was the effect of newborn metabolic screening education regarding
the possibility of a false positive initial screening result on parents’ relationship with their
infant in parents who perceived they had received newborn metabolic screening and those
who did not. This was explored by parents’ completion of the Parenting Stress Index
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Short Form (PSI/SF). This tool measures the parents’ total stress, parental distress,
parent-child dysfunctional interaction, and difficult child (Abidin, 1995).
For the qualitative component of this study, willing participants who had been
notified that their infant had a false positive initial newborn metabolic screening result
and required retesting were interviewed to further explore their experiences. Parents were
asked to describe their experiences and responses including their behaviors, thoughts,
feelings, and attitudes related to being notified of a false positive initial newborn
metabolic screening result and the need to have their infant that required retesting.
The information obtained from this study resulted in new nursing knowledge
related to the impact on parents and their experiences of being notified of a false positive
initial newborn screening result on their infant that requires their infant to be retested.
The aim of this study was to determine how nursing can provide better education to
parents to minimize the impact on the parents related to being notified that their infant
needs to be retested and to help the parent obtain dependent care agency.
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CHAPTER II
REVIEW OF LITERATURE
Introduction
As stated previously, screening for newborn diseases was expanded in North
Dakota on March 1, 2003 from screening from four diseases to seven diseases with the
provision to add “any other disease that can be identified through tandem mass
spectrometry that is designated on the department’s test schedule with a designated
laboratory engaged to perform this testing on behalf of the program” (“Newborn
Screening Program,” 1996 & Supp. 2003). At that time, the decision was made by the
North Dakota Department of Health to participate in a pilot study to screen for all the
diseases that could possibly be tested through tandem mass spectrometry, bringing the
total number of newborn diseases screened for up to 37. Upon evaluation of the pilot
study in 2004, the decision was made to continue screening North Dakota newborns for
the 37 diseases identified in the pilot study and to add screening for 2 additional diseases
bringing the total number of diseases screened by the newborn metabolic screening
program to 39 (North Dakota Newborn Metabolic Screening Program Advisory
Committee meeting, personal communication, April 28, 2005).
On January 1, 2006, newborn screening in North Dakota was further expanded.
The newest revision to the regulation mandated that screening be completed on each
newborn infant bom in North Dakota for “cystic fibrosis, hypothyroidism, galactosemia,
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congenital adrenal hyperplasia, biotinidase deficiency, sickle cell disease and other
hemoglobinopathies, and a sample of the newborn’s blood shall also be tested by tandem
mass spectrometry” (“Newborn Screening Program,” 1996, Supp. 2003, & Supp. 2006,
pp. 1-2). With this revision in the regulation, North Dakota began screening for 40
newborn metabolic disorders and has the possibility to screen for even more diseases as
the “number of known disorders which may be screened by this technology (tandem mass
technology) is constantly changing” (“Newborn Screening Program,” 1006, Supp. 2003,
& Supp. 2006, p. 1).
The purpose of this study, presented in the previous chapter, was to determine
whether parents perceived they received education regarding newborn screening of their
infants prior to testing and their perception of the quality of that education. Further, the
influence of Orem’s basic conditioning factors including age, gender, family system
factors, health state of infant, and socio-cultural orientation to parents’ perception of the
education they received was explored. Also examined was the effect of newborn
metabolic screening education regarding the possibility of a false positive initial newborn
metabolic screening result on the parents’ relationship with their infant in parents who
perceived they had received this newborn metabolic screening education as compared to
those who perceived they did not receive education. This study also explored parents’
experiences and responses to notification of a false positive initial newborn metabolic
screening result on their infant that required retesting.
This chapter contains a review of literature that focuses on a description of the
state of knowledge related to population based newborn screening and a review and
critique of research that has been conducted related to the parental impact of notification
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of a false positive initial newborn screening result on parents. Significant gaps in
knowledge and approaches to generating needed new knowledge related parental
education regarding newborn metabolic screening and the effect of notification regarding
a false positive screening result will be presented, as well as related practice issues.
State of Knowledge
The description of the state of knowledge related to population-based newborn
screening focuses on four areas. These four areas include the history of population based
newborn metabolic screening, North Dakota’s expanded newborn metabolic screening
policy development, North Dakota’s Newborn Screening Program (NDNSP) guidelines,
and the ethical issues related to newborn screening and expansion of newborn screening.
History o f Population Based Newborn Screening
The first recognition of metabolic disorders occurred in 1908 when Garrod
described inborn errors of metabolism as a blockage of a single step in a metabolic
sequence (Cornier & Levy, 1994). Garrod identified families where various members
presented with what appeared to be the same metabolic disease. The disease was often
identified in the newborn period, leading him to believe the metabolic errors were inborn
(Cornier & Levy, 1994).
In the 1960s, Robert Guthrie conducted research into identification of a method to
test for the presence of phenylalanine in the blood (PricewaterhouseCoopers, n.d.).
Guthrie was motivated by the fact he had a child affected with phenylketonuria (PKU).
Phenylketonuria “results from a deficiency of the phenylalanine hydroxylase enzyme that
creates an accumulation of phenylalanine” and will result in mental retardation if not
treated (PricewaterhouseCoopers, n.d.). His research resulted in the development of the
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Guthrie test. This test involved placing a few drops of blood from a newborn on a filter
paper. Once the blood was dried on the filter paper, an extract was created from a sample
of the dried blood spot. A small amount of the extract was placed on bacteria that would
grow if exposed to phenylalanine from the extract (Carpenter & Wiley, 2002). Guthrie
lobbied for state health laboratories to adopt this system of testing for PKU with the aim
of reducing the cost to the public of caring for PKU affected individuals and to reduce the
morbidity associated with this disease.
Population-based metabolic screening began in 1962 with the implementation of a
voluntary newborn PKU screening program in Massachusetts (Levy & Mitchell, 1982;
McCabe, 1982). Physicians, legislators, advocates, and the public were impressed with
the possibility that mental retardation might be preventable as a result of the screening,
identification, and subsequent treatment of infants with PKU. The potential of decreasing
the frequency of mental retardation by early identification and treatment of PKU by the
use of a special diet made it easy for legislators to decide to mandate PKU testing; while
little attention was given to other issues such as informed consent. By the early to mid
1960s, several states had mandated newborn metabolic screening for PKU and by 1973,
43 states had laws in place. Maternal and child health programs located within state
health departments were often identified as the public health authority responsible for
implementation of the newborn metabolic screening programs (“Serving the family,”
2000 ).

The mandated screening resulted in the need to establish or contract with
laboratories to conduct the testing. It was soon recognized that a program was needed to
assure the quality of the testing. The Centers for Disease Control and Prevention (CDC)
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stepped into this role and found a marked variability in the testing completed by different
laboratories (“Serving the Family,” 2000). The Newborn Screening Quality Assurance
Program developed and implemented by the CDC remains in operation today, providing
quality assurance services for ten metabolic diseases (“Department of Health”, 2003).
Criticism surfaced in the 1970s related to the compulsory nature of newborn
screening and the failure to obtain written consent from parents (Paul, 1999). Concern
was identified regarding the time it would take for nurses to provide information to
parents so that they could obtain an informed consent for PKU testing. In 1982, George
Annas, an ethicist and lawyer, made the prediction that waiving consent for PKU would
set a precedent for the future when additional tests became available for screening of
newborns. If informed consent was not required, he believed it would be easy for new
tests to be added to the screening battery with minimal knowledge by or agreement from
the parents (Paul, 1999).
In 1985, the Council of Regional Networks for Genetic Services was formed to
facilitate and coordinate with state genetics programs. The council promoted a five part
newborn metabolic screening system which included (a) screening, (b) follow-up, (c)
diagnosis, (d) treatment or management, and (e) evaluation (“Serving the family,” 2000).
Newborn metabolic screening was also the focus of reports from the National Academy
of Sciences in 1975 (“National Research Council,” 1975), the Institute of Medicine in
1994 and the Task Force on Genetic Testing in 1998 (Holtzman & Watson, 1998). These
reports emphasized the need for criteria to be utilized to justify population-based
newborn metabolic screening (“Serving the family,” 2000).

24

In 1968, Wilson and Junger had identified seven criteria which they believed
needed to be met prior to adding a screening test. The criteria included that: (a) the
disorder be clinically and biochemically well defined; (b) the incidence of the disease in
relevant population was known; (c) the disorder was associated with a significant
morbidity and mortality; (d) effective treatment was available; (e) a period before the
onset of disease existed during which implementation of treatment resulted in improved
outcomes; (f) the screening test for the disease was ethical, safe, simple and robust; and
(g) the screening was cost effective. Bennett and Jones (2002) added the provisions that
screening take place early in life before the potential metabolic error disrupts mental or
physical health or growth, that diagnostic testing needs to be available, and that testing,
treatment, and treatment outcomes needed to be cost effective with respect to non
treatment. Clague and Thomas (2002) added the criteria that the screening test be: (a)
suitable for newborn screening, (b) not reliably clinically diagnosable at birth, (c) used
for diseases that are serious and too expensive to treat if diagnosed only when clinical
diagnostic features develop, (d) devoid of false negative results and few false positives
results, (e) inexpensive, amenable to automation, and (f) performed on dried blood spot
specimens or urine specimens.
The advent of the tandem mass spectrometry technology allowed for more than 30
metabolic disorders to be tested by using the Guthrie sample collection method (Clarke,
2002; McCabe & McCabe, 2002). Tandem mass spectrometry is:
A laboratory technology that uses a machine consisting of two spectrometers
joined by a fragmentation chamber. Tandem mass spectrometry technology
allows the identification of an array of metabolic conditions, such as amino acid,
fatty acid, and organic disorders, from a single blood spot. (“Newborn Screening
Program, 1996, & Supp. 2003, p. 1)
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With this technology, treatable diseases such as medium-chain acyl-coA dehydrogenase
deficiency (MCAD) can be diagnosed and treated. Timely implementation of a nutritional
program for MCAD can decrease the mortality and morbidity associated with this disease
(Khoury, McCabe, & McCabe, 2003).
The implementation of tandem mass spectrometry technology has lead to the
identification of several concerns. The criteria for adding a newborn metabolic screening
tests identified by Wilson and Junger (1968), Bennett and Jones (2002), and Clague and
Thomas (2002) is difficult to implement when one test is screening for over 30 additional
metabolic diseases. In addition, Green and Pollitt (1999) report there is little evidence
that early awareness of metabolic errors in metabolism results in a long-term change in
mortality and morbidity. Minimal resources are available to support expanded screening
and only a few of the disorders identified through this technology appear to be treatable
(Addison et al., 1998). Many metabolic diseases screened using this technology are so
rare, they may not occur for several decades in North Dakota. In addition, there are very
few physicians who are trained in the field of genetics and have the knowledge to counsel
families and develop treatment plans for a newborn if treatment were available (Clarke,
2002 ) .

Berbich (2001) reported that out of the 32 conditions screened for by tandem
mass spectrometry, 21 conditions could be identified by screening infants at one through
five days of age, seven conditions could not be identified until the infant was more than
five days old, and the remaining three conditions did not have a time frame identified in
which they could be identified using this technology. Of the 32 conditions screened using
this technology, Berbich (2001) reported that 23 conditions were amenable to early
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treatment. Additionally, the incidence of the 32 conditions ranged from being unknown,
to 1 in 70,000 in the United States (Berbich, 2001).
Botkin (2005) felt that the availability of treatment was critical to the benefit of
early detection when he stated, “early detection is not beneficial if medicine does not
have the ability to affect the course of the disease” (p. 866). This is consistent with the
goal of newborn metabolic screening programs identified by Bryant et al. (2004) as “to
detect diseases early, preferably before onset of symptoms, so timely treatment can be
initiated” (p. 306). The March of Dimes (2005) also reported expansion of their policy
“to support screening for specific conditions when there is a benefit to the child and there
is a reliable test that enables early detection from newborn blood spots or other means”
(“March of Dimes,” 2004-2005, p. 495).
The proponents of using tandem mass technology to screen for additional diseases
believe this testing will complement the immunoassay-based methods used for congenital
hypothyroidism, cystic fibrosis, and congenital adrenal hyperplasia (CAH) screening.
Addison et al. (1998) identified that there are a minimum of four diseases that evidence
supported should be added to neonatal screening programs. These diseases include
biotinidase deficiency, CAH, MCAD and GA-1. While some studies have been
completed supporting adding these tests, larger trials need to be conducted to establish
clinical effectiveness and cost effectiveness of population-based newborn screening of
these in practice (Addison et al., 1998).
According to Chace, DiPema, and Naylor (1999), tandem mass technology is only
one part of an integrated newborn metabolic screening system that should include sample
preparation, sample analysis, result processing, interpretive schemes, follow-up, and
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education. Each part of the system must be present and the process requires quality
assurance and refinement to guarantee accuracy and integrity of the method to maximize
disease detection and minimize false positives and negatives.
North Dakota’s Expanded Newborn Metabolic Screening Policy Development
Newborn metabolic screening has been an area of much interest for several
decades on a national level (“Serving the family,” 2000). However, in the absence of
national policy, each state continues to identify metabolic diseases to screen and to
develop its own state policies (“Uniform Standards,” 2000). PKU and congenital
hypothyroidism are the only newborn metabolic diseases for which population-based
screening is conducted by every state and the District of Columbia. Most states conduct
screening for three to four metabolic diseases and some states screen for up to 40
diseases. It appears, however, that the general movement is towards expanding metabolic
screening with use of the tandem mass spectrometry technology (McCabe & McCabe,
2002). North Dakota is one of the states leading this movement.
The first laws regarding metabolic screening were implemented in North Dakota
in 1967 and have been updated three times over the intervening years (“Testing and
treatment,” 1967, Supp. 1991, 1996, & 2001). The most recent update occurred during
the 2001 legislative session and resulted in metabolic disease being defined as “a disease
as designated by rule of the state health council for which early identification and timely
intervention will lead to a significant reduction in mortality, morbidity, and associated
disabilities” (“Testing and Treatment,” Supp. 2001, p. 291). The state health council
approved expansion of the newborn metabolic screening requirements in North Dakota
from screening for four metabolic diseases to seven metabolic diseases and “any other
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disease that can be identified through tandem mass spectrometry that is designated on the
department’s test schedule with a designated laboratory engaged to perform this testing
on behalf to the program” with an effective date of March 1, 2003 (“Newborn Screening
Program,” 1996, & Supp. 2003, p. 1-2). The March 26, 2003 press release entitled North
Dakota Expands Screening Tests for Newborns, announced that all newborns were to be
screened for the seven diseases and more than 30 additional metabolic diseases as part of
a pilot study (“North Dakota Expands,” 2003).
Prior to moving forward with this policy change, the North Dakota Department of
Health staff held meetings with internal stakeholders. Discussion was held regarding (a)
the addition of diseases for which to screen, (b) the diseases which could be screened for
using tandem mass spectrometry technology, (c) the ability to detect the disease in the
first few days of life, (d) the incidence of each disease, (e) treatment availability, (f) cost
related to screening and possible treatment, and (g) added staffing needs by the
department to monitor positive screening results. The decision was made to move
forward with a pilot study to screen for all diseases that could be identified using tandem
mass spectrometry in addition to other diseases as identified by the department.
Proposed revisions to the North Dakota Administrative Code (N.D.A.C.) related
to the newborn screening program were drafted and reviewed by an internal workgroup.
Once consensus was reached, the proposed rules were presented to a group of
stakeholders on May 7, 2002. The stakeholders included a parent of a child with a
metabolic disease, representatives of the American Academy of Pediatrics, Blue Cross
Blue Shield, Medicaid state agency, March of Dimes, a genetics program, a family
support group, and Children’s Special Health Services (Newborn Screening Program
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Staff, personal communication, April 15, 2002). The stake holders supported the decision
to move forward with expanded newborn metabolic screening. Concern was identified,
however, over who would pay for the cost of screening, the minimal follow-up services
available, the lack of availability of treatment for all diseases, the increased potential for
false positive and false negative screening results, and the lack of availability of funding
to support a comprehensive program.
Discussion was held regarding whether providing genetic counseling to parents on
the results of a positive test met the criteria identified in state statute requiring timely
intervention that would lead to a significant reduction in mortality, morbidity, and
associated disabilities. The cost of screening would continue to be absorbed by the
hospitals which would seek reimbursement through insurance, Medicaid programs, or
private pay. No determination was made regarding a payment source for treatment, if
needed and not covered by insurance or Medicaid (Stakeholders meeting, personal
communication, May 7, 2002).
The proposed rules were presented to the North Dakota State Health Council in
June of 2002 to request permission to hold a public hearing and permission to participate
in the pilot program for metabolic screening using tandem mass spectrometry technology.
Both requests were approved and participation in the expanded metabolic screening pilot
commenced shortly thereafter (“State Health Council,” June 11, 2002). After the public
comment period ended, the rules returned to the state health council in early 2003 (“State
Health Council,” January 7, 2003) and were adopted with an effective date of March 1,
2003 and an implementation date of April 1, 2003. The criteria identified in the rules for
adding a disease for screening included the ability to identify the disease early in life and
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the availability of treatment. The rules also addressed that screening must be conducted
on all newborns unless the parent signed a waiver based on religious purposes and
guidelines for release of the dried metabolic blood spots for research purposes (“Newborn
Screening Program,” 1996, & Supp. 2003). The public was notified that a policy change
had occurred through a press release and news conference on March 26, 2003.
On January 1, 2006, the regulations for newborn metabolic screening in North
Dakota were again revised. This new revision mandated screening be completed on each
newborn infant bom in North Dakota for “cystic fibrosis, hypothyroidism, galactosemia,
congenital adrenal hyperplasia, biotinidase deficiency, sickle cell disease and other
hemoglobinopathies, and a sample of the newborn’s blood shall also be tested by tandem
mass spectrometry” (“Newborn Screening Program,” 1996, & Supp. 2006, pp. 1-2). With
this addition of cystic fibrosis consistent with the Centers for Disease Control and
Prevention recommendations (Grosse, Boyle, & Cordero, 2005; Neff, 2005), North
Dakota began screening for 40 disorders and has the possibility to screen for even more
diseases as the “number of known disorders which may be screened by this technology
(tandem mass technology) is constantly changing” (“Newborn Screening Program,”
1996, Supp. 2003, & Supp. 2006, p. 1).
North Dakota’s Newborn Screening Program Guidelines
In an effort to inform health care providers and implement the changes in the
newborn screening requirements that have taken place, the North Dakota Newborn
Screening Program (NDNSP) developed guidelines for health-care providers to follow.
The guidelines are in a manual titled Newborn Screening Program: Guidelines for
Health-care Providers (“North Dakota Department of Health,” 2005). These guidelines
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discuss the North Dakota’s newborn metabolic screening process including
responsibilities, considerations, forms, handling of the specimen, frequently asked
questions, and recommended quality assurance. A brief overview North Dakota’s current
newborn metabolic screening program will be presented later in this chapter.
The purpose the NDNSP is to “provide early testing of all newborns, follow-up on
questionable test results, determine a diagnosis and initiate therapy, if necessary” (“North
Dakota Department of Health,” 2005, p. 1). The NDNSP works with providers and
hospitals to ensure the screening is completed on newborns and that the specimens are
sent to the designated laboratory for testing in a timely manner. The designated
laboratory for processing of North Dakota specimens is the University of Iowa Hygienic
Laboratory (“North Dakota Department of Health,” 2005).
The NDNSP has identified responsibilities for the program, health-care provider,
and medical center. The responsibilities of the NDNSP include the following:
•

Develop and implement a metabolic disease educational program among
physicians, hospital staff, public health nurses, and citizens of this state. This
educational program must include information about the nature of the diseases
and about screening for the early detection of these diseases so that proper
measures may be taken to reduce mortality, morbidity, and associated
disabilities.

•

Provide, on a statewide basis, a screening system and short-term follow-up
services for metabolic diseases.

•

Coordinate or refer individuals to public and private health care service
providers for long-term follow-up services for metabolic diseases.
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•

Follow-up with attending physicians cases with positive tests for metabolic
diseases in order to determine the exact diagnosis.

•

Refer every diagnosed case of a metabolic disease to a qualified health care
provider for necessary treatment of the metabolic disease.

•

Maintain a registry of cases of metabolic diseases. (“Testing and treatment of
newborns,” N.D.C.C. § 25-17, 1967, Supp. 1991. 1996, & 2001, pp. 291-292)

North Dakota statute also addresses the responsibilities of the physician related to
testing and reporting as follows:
The physician attending a newborn child, or the birth attendant in the case of an
out-of hospital birth, shall cause that newborn child to be subjected to testing for
metabolic diseases, in the manner prescribed by the state Department of Health. A
physician attending a patient with a metabolic disease shall report the case to the
state department of health. The testing requirements of this section do not apply if
parents of a newborn child object to the testing on the grounds that the testing for
metabolic diseases conflicts with their religious tenets and practices. (“Testing
and treatment of newborns,” N.D.C.C. § 25-17, 1967, Supp. 1991, 1996, & 2001,
p. 292)
These statutory requirements have been expanded in guidelines to include the physician’s
responsibility to obtain a proper blood sample and ensure that it is sent to the designated
laboratory, to repeat testing as needed to get a proper sample or to confirm a positive
screening, and to begin treatment as needed (“North Dakota Department of Health,”
2005).
While the responsibilities of the hospital or medical center were not addressed in
regulation or statute, the NDNSP has identified responsibilities. Those responsibilities
include following the recommended blood collection procedures, obtaining written
refusals from parents who object for religious purposes, conducting the specimen
collection prior to infant discharge, sending the specimen to the designated laboratory,
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charting that the testing was completed, and assisting with retesting as needed (“North
Dakota Department of Health,” 2005).
The Newborn Screening Program Guidelines for Health-care Providers includes
information regarding specimen collection and handling. The guidelines are as follows:
1. Equipment: sterile lancet with tip approximately 2.0 mm, alcohol prep, sterile
gauze pads, soft cloth, blood collection form, gloves.
2. Complete ALL information. Do not contaminate filter circles by allowing the
circles to come in contact with spillage or by touching before or after blood collection.
3. Hatched area (outer and inner aspect area of heel on the diagram) indicates
safe areas for puncture site.
4. Warm site with soft cloth, moistened with warm water up to 41°C, for three to
five minutes.
5. Cleanse site with alcohol prep. Wipe DRY with sterile gauze pad.
6. Puncture heel. Wipe away first blood drop with sterile gauze pad. Allow
another LARGE blood drop to form.
7. Lightly touch filter paper to LARGE blood drop. Allow blood to soak through
and completely fill circle with SINGLE application to LARGE blood drop. (To enhance
blood flow, VERY GENTLE intermittent pressure may be applied to area surrounding
the puncture site). Apply blood to one side of filter paper only.
8. Fill the remaining circles in the same manner as step 7, with successive blood
drops. If blood flow is diminished, repeat steps 5 through 7. Care of skin puncture site
should be consistent with your institution’s procedures.
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9. Dry blood spots on a dry, clean, flat non-absorbent surface for a minimum of
four hours.
10. Mail completed form to the testing laboratory within 24 hours of collection.
(“North Dakota Department of Health,” 2005, pp. 8-9).
Another issue addressed in the North Dakota Administrative Code (“Newborn
Screening Program,” Supp. 2006) and in the guidelines for providers is the need for
confidentiality and security of protected health information. The guidelines include the
following statement as a responsibility for providers and medical centers, “Newborn
screening requires assurance of confidentiality and security of all patient records and
program data” (“North Dakota Department of Health,” 2005, p. 4).
Ethical Considerations
There are several ethical issues to be considered in relationship to North Dakota’s
newborn metabolic screening program. These issues include the following: (a) the
minimal criteria used to determine which diseases to add for screening, (b) whether
screening should be mandatory or voluntary, (c) if informed consents should be received
from parents prior to obtaining the sample, (d) if screening for a disease should occur if
there is no known treatment or early treatment for the disease, (e) no specific plan for
covering the costs of screening, diagnosis, follow-up and treatment costs for all diseases
identified through a mandated newborn screening program, (f) what information is
required to be provided to parents by health-care providers and nursing prior to obtaining
the specimen, (g) confidentiality of information, and (h) storage and retention of testing
materials (Stakeholders meeting, personal communication and participant, May 7, 2002).
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The criteria established by statute to be followed when expanding testing is that
early identification is possible and timely intervention will reduce mortality, morbidity,
and disabilities (“Testing and Treatment,” 1967, Supp. 1991, 1996, & 2001). This law
established that the state health council designates by rule which diseases will be
included in screening. On January 1, 2006, the regulations for newborn metabolic
screening in North Dakota were revised to mandate screening be completed on each
newborn infant bom in North Dakota for “cystic fibrosis, hypothyroidism, galactosemia,
congenital adrenal hyperplasia, biotinidase deficiency, sickle cell disease and other
hemoglobinopathies, and a sample of the newborn’s blood shall also be tested by tandem
mass spectrometry” (“Newborn Screening Program,” 1996, Supp. 2003, & 2006,
pp. 1-2). With this revision in the regulation, North Dakota now screens for 40 disorders
and has the possibility to screen for even more diseases as the “number of known
disorders which may be screened by this technology (tandem mass technology) is
constantly changing” (“Newborn Screening Program,” 1996, Supp. 2003, & 2006, p. 1).
The criteria used to determine if a disease should be included in screening appears
to lack consideration of many of the criteria considered essential by Wilson and Junger
(1968) and by Clauge and Thomas (2002). The state health council has delegated through
rule the decision making authority for ongoing addition of newborn diseases that can be
identified through tandem mass spectrometry technology to the health department.
Newborn metabolic screening of infants is required in North Dakota unless the
parents object to screening for religious reasons (“Testing and Treatment,” 1967, Supp.
1991, 1996, & 2001). As this testing is mandatory, informed consent from parents is not
required. Informed consent has two main functions, “To promote individual autonomy
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and to encourage rational decision making” (O’Connor, 1981, p. 50). Informed consent is
not required due to the mandatory requirement for this screening and the only time
parents can refuse is if it is in conflicts with the tenets of their religion. The law, however,
does not specifically contain language which requires that parents be informed of their
right to object for religious purposes. Frequently, parents are not informed by staff of
their right to object (Paul, 1999).
In the hospital setting, parents are usually provided with a pamphlet regarding the
newborn metabolic screening program along with other information. Through personal
communication (March 20, 2003) with two nursery nurses, it was reported that they do
not provide additional education to parents about the metabolic screening program. The
nurses indicated they were concerned that some parents would object to the screening.
The testing is usually conducted in the middle of the night without the parent’s prior
knowledge to ensure the screening is completed and parents do not object. This approach
is consistent with the approach described by Levy and Mitchell (1982) when they
identified the concern that if the infant was not screened prior to discharge for the
nursery, the screening may not occur at all. Because of this concern, parents were often
not informed of the screening.
The Task Force on Newborn Screening (“Serving the family,” 2000)
recommended seven content areas be included in parental education regarding newborn
screening. The seven content areas include the following: (a) benefits of screening, (b)
direct risks of screening, (c) how parents will be informed of screening results, (d)
possibility of false positive test result, (e) importance of responding to a positive test
result, (f) how to respond to a positive test result, and (g) storage and use of stored
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samples. Fant, Clark, and Kemper (2005) completed a telephone survey of the 51
newborn screening programs (NSP) to determine if these recommendations were being
followed. Of the 47 responding NSP, Fant, Clark, and Kemper (2005) identified the
following number of NSP included the recommended content for parental education as
follows:
•

Benefits of screening - 98% (n = 46).

•

Direct risks of screening - 19% (n = 9).

•

How parents will be informed of the screening results - 87% (n = 41).

•

Possibility of false-positive test result - 13% (n = 6).

•

Importance of responding to a positive test result - 34% (n = 16).

•

How to respond to a positive test result - 28% (n = 13).

•

Storage and use of stored sample - 11% (n = 5). (p. 1269)

When surveying the NSP regarding their state requirements to inform and educate parents
about newborn metabolic screening, Kemper, Fant, and Clark (2005) identified that 25
NSP have requirements that parents “be informed about newborn metabolic screening”
(p. 334). No states were identified to require information be provided about screening
prior to delivery (Kemper, Fant, & Clark, 2005). Lack of adequate parent education
continues to be a concern and the number of diseases screened for continues to increase.
Some of the 40 newborn diseases that North Dakota currently tests for have no
known treatment or no known early treatment, and some may not even be identifiable
during the newborn screening period. No authorization is requested from parents to
permit their infant to be screened or to provide them with an opportunity to decline
screening for religious reasons. Concern has been identified by the newborn screening
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program advisory committee related to these issues (Newborn Screening Program
advisory committee meeting, personal communication and participant, April 28, 2005).
Currently the cost for state program staff working with the newborn metabolic
screening program is covered through the federal maternal and child block grant.
However, the cost of screening is passed down to the hospital and from the hospital to the
parent, either directly or through insurance or Medicaid coverage. Except for PKU,
identification of who would pay for treatment if a disease is identified has not been
determined. Stakeholders indicated that a payment source for treatment would need to be
dealt with when a disease that would benefit from treatment was diagnosed, however, did
not identify the specific payment source (Stakeholders meeting, personal communication
and participant, May 7, 2002).
The confidentiality if the information to the test results and related to storage and
future use of the results and testing materials is another area of concern. The information
obtained from the screening process is to be kept confidential, however, the information
becomes a part of the infant’s medical record and can have implications related to future
insurability (Kopelman, 1978). Mandl et al. (2002) reports, “No state has a mechanism
for parents to prevent results from entering the medical record” (p. 269).
Kopelman (1978) also identified concern that the stored testing materials may be
considered for further testing as technology evolves. Consistent with current state
regulations, the testing materials are stored and retained at an institution in North Dakota
after the testing on the infant has been completed (“Newborn Screening Program,”
N.D.A.C.§ 33-06-16, 1996, Supp. 2003). Regulatory guidance is provided in this
regulation related to use of the testing materials for research purposes and for the
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retention and destruction of the testing materials. The North Dakota institution, however,
is given the authority to retain the testing materials indefinitely or destroy the testing
materials in a manner which maintains confidentiality after a period of 10 years without
additional oversight from the NBMSP (“Newborn Screening Program,” N.D.A.C.§ 3306-16, 1996, Supp. 2003).
Significant Gaps in Knowledge
A literature review was also completed to determine what research had been
conducted to determine the effect on parents of being notified of a positive screening
result on their infant that required retesting, parents’ perception of their knowledge and
the adequacy of information they received, and their perception of the long-term
implications for their infant and themselves as parents. With the increased number of
newborn metabolic diseases being screened and the resultant increase in false positive
initial newborn metabolic screening tests, there becomes an increased need to understand
the impact on parents’ of being notified of a positive screening result on their infant that
requires retesting. Few studies were identified that address parents’ experiences and those
identified used a quantitative method of inquiry. No qualitative studies related to parents’
experiences of being notified of a false positive screening result were identified.
In 2003, Waisbren et al. conducted a study to “assess the impact on families of a
false positive screening result compared with a normal result in the expanded newborn
screening program” (Waisbren et al., 2003, p. 2564). The Parenting Stress Index/Short
Form, 3rd edition, was used to measure parental total stress, parental distress, parentchild dysfunction and difficult child. The families and children with metabolic disorders
included in this study were identified from February 1, 1999 through June 1, 2002.
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Families of 50 affected children identified through expanded newborn screening
(82% of the eligible cases), 33 affected children identified clinically (97% of the
eligible cases), 94 screened children screened with false positive results (75% of
the eligible cases), and 81 screened with normal results (63% of the eligible cases)
were included in the study. (Waisbren et al., 2003, p. 2564)
A power analysis was completed to determine needed sample size and 35 newborns were
required in each group to result in an 80% power to detect a 20% differences at a
significance level of p<.05.
The findings in the study conducted by Waisbren et al. (2003) indicated that
mothers of children with false positive screening results attained significantly higher
scores (p<.001) on the parental stress index than mothers with children who had negative
screening results. Furthermore, the findings also indicated that mothers of children with
false positive screening results attained significantly higher scores (p <.001) on the
parent-child dysfunction score than mothers who had negative scores (Waisbren et al.,
2003). The conclusion of this study identified that there was a need for parental education
related to screening of infants. Expanded screening may lead to improved health
outcomes for affected children, however, the increased number of false-positive initial
screening results places the families at greater risk for parental stress and parental child
dysfunction.
This need for more parental education about screening and the impact education
could have on the parents’ perception of the health of their infants was also identified in
an earlier study by Sorenson, Levy, Mangione, and Sepe (1984). These researchers
gathered information related to demographics of the parents (n = 60), their understanding
of reason for the repeat test, and their knowledge of the disorder for which their infant
was being retested. The Multiple Adjective Affect Checklist state form was used to
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measure the anxiety and depression experienced by parents related to the notification and
retesting process. This study identified no significant difference (p>.05) related to
parental anxiety and depression by parents related to their understanding of the reason for
retesting. This study did identify, however, that parents who did not believe they had
received adequate information regarding screening were significantly (p<.05) “more
likely to have doubts about the health of the child ... after the screening process” and to
“want to talk to someone about the health of their infant” and “about the results of the
repeat testing” (Sorenson, Levy, Mangione, & Sepe, 1984, p. 186)..
Baroni, Anderson, and Mischler (1997) also used the Parental Stress Index
instrument to study parental stress related to newborn screening for cystic fibrosis.
Limitations identified in this pilot study were identified to be the use of a convenience
sample, the small sample size, and the low power of the study (Baroni, Anderson, &
Mischler, 1997). The finding from their study identified less parental total stress than the
more recent study by Waisbren et al. (2003), but a greater defensiveness (hypervigilence
and emotional repression) in the responding families of false positive screened children.
Earlier studies also report that notification of a false positive screening resulting
in a psychological and emotional impact on the relationship between the parents and
infant. A study of 102 families of newborns with a false positive initial congenital
hypothyroid screening result was completed by Bodegard, Fryo, and Larsson (1983). This
study reported that 75% of the families experienced anxiety regarding an initial false
positive test result for up to 12 months. A four year follow-up study completed by Fryo
and Bodegard (1987) indicated that some of these families still were experiencing
emotional difficulties related to the initial false positive results.
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The gaps in knowledge identified in the study by Waisbren et al., (2003) included
the need for additional long term follow-up studies on both the infants who were screened
to have a positive result which was later determined negative and the persistence of the
parents’ perceptions of the altered health of the child. Additional study is also needed
related to the effect parental education about the possibility of an initial false positive
screening result has on the effect on parents of the notification that their infant requires
retesting. No qualitative studies were identified that explore the experiences and
responses to parents regarding their experiences and responses to being notified of a false
positive initial metabolic screening result on their infant that required retesting.
Currently, minimal information seems to be provided to parents to increase their
understanding regarding metabolic screening tests completed on their newborns. A study
by Waisbren et al. (2003) identified 55% of affected infants’ parents rated their
understanding of newborn screening as inadequate at the time of testing. These results are
consistent with results of an earlier study by Sorenson, Levy, Mangione, and Sepe (1984)
that reported 55% of the parents notified of the need to have their infant retested due to a
positive newborn metabolic screening result believed they had received incorrect or
incomplete screening information. In a personal communication with Levy and Waisbren
(December 1, 2003), they indicated that parents were often not informed by nursing staff
or their physician that newborn metabolic screening had been completed on their
newborn and were unprepared for the possibility of being notified of positive screening
test result and the need to have their infant retested. Few studies addressed parents’
perception of the education they received related to newborn metabolic screening. The
studies identified indicated this as an area that requires further research.
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Waisbren et al. (2003) identified through collection of demographic information
and completion of the Parental Stress Index that parents who were notified of a positive
screening result, which was found to be a false positive upon retesting, experienced
anxiety and reported that “their children were twice as likely to have an emergency
department visit or hospitalization... and these results are related to persistent altered
perceptions of the child’s health” (p. 2570). Ross (2003) identified that “even families
who have received a positive screening test that is quickly confirmed to be negative
report greater strain on marriage and difficulties in their relationships with their children”
(p. 91). Ross (2003) indicted that the possibility of parents overreacting to a positive
screening result that may never develop clinical manifestations is a greater concern than
previously identified in population based newborn screening.
Very few studies have been conducted on the psychological and emotional impact
of notification of a positive screening result, parents’ perception of their knowledge and
the adequacy of the information they received, and the long-term implications of
notification of positive screening results on the infant and their parents. With the
increased number of diseases screened for in population based newborn metabolic
screening programs, the number of false positive initial newborn metabolic screening
results increases, as does the need to have more infants retested.
The impact on parents notified that their child has a disability or disorder is
devastating as was observed during this researcher’s participation in a North Dakota Birth
Defects and Genetics Clinic on September 28 and 29, 2004. Parents expressed their
frustration over their lack of knowledge regarding what had caused their child’s problem
and the lack of knowledgeable health care providers to diagnose and treat their child.
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Concern was expressed regarding the lack of programs available for their children and
the lack of financial support to pay for the added costs of health care. In addition, parents
expressed feelings of stigma or shame that something was wrong with their child that
made him or her different than other children. Some parents blamed themselves, but did
not understand the reason of the blame (Parents, personal communication, September 28
& 29, 2004). Some parents had become isolated due to not wanting to tell people their
child had a disability or let people know how bad things were.
Parents attending this clinic with their children consistently indicated they wanted
more education about their child’s problem and how they could help their child. The lives
of the parents had been impacted on a daily basis by health care appointments, school
appointments, dealing with their child’s behaviors and health care needs, and questions
about future children. Some parents had changed their careers plans due to their child’s
condition. The birth defects and genetic disabilities of the seven children who were seen
at the clinic during my observation all had disabilities or disorders that would not have
been identified through the newborn metabolic screening program. This experience
provided this researcher insight into the concerns faced by parents who are faced with
dealing with the initial and long term impact of a diagnosed disorder on their infant or
child. Identification of the concerns identified by these parents provided this researcher
insight into potential areas of concern when she interviewed parents regarding their
experiences and responses to being notified of a false positive initial newborn metabolic
screening result.
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Practice Issues
The order to obtain newborn metabolic screening is usually written as a standing
order from the infant’s physician. Prior to drawing the specimen, the nurse can ensure
newborn metabolic screening education is provided for parents to prepare them for their
newborn’s metabolic screening result, inform parents of their right to request a waiver to
the testing based on religious concerns, and prepare the parent for the possibility that the
newborn may require additional testing dependent upon the screening results. Paul (1999)
reported that providing education to parents regarding newborn metabolic screening has
been found to have a positive impact, to take minimal nursing time, and does not appear
to result in an increase in the number of screenings requested to be waived. According to
Paul (1999), if a false positive occurs and parents have been more prepared for this event
through receipt of education, it appears the false positive screening result has less of a
psychological and emotional impact on the parent child relationship (Paul, 1999).
Nursing staff can become actively involved in promoting research and evaluation
of the current newborn metabolic screening program. In 1971, the World Health
Organization recommended seven criteria to be used to evaluate the success or failure of
a population based newborn screening program. These criteria remain valid today and
could be utilized to evaluate the success of North Dakota’s expanded newborn screening
program. The criteria are that: (a) the screening test must lead to an improvement in the
end result and not simply advance the time of diagnosis; (b) the effectiveness of
screening for each disease included in screening must be determined through clinical
trials before addition to the screening program; (c) health services must be available to
confirm diagnosis of a positive screening test and to provide treatment for those who
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have a positive diagnosis; (d) the cost benefit and cost effectiveness of mass screening
must be identified for the development of the necessary diagnostic and therapeutic
services; (e) the incidence, distribution, severity, and alternate approaches to detection
and control for each disease must be known; (f) the cost, sensitivity, specificity and
acceptability of the screening test must be known, and false positives and false negatives
should be minimal to none; and (g) the end result for the individual must be greater than
the side effects of treatment or the stigmatism that may result from having the diagnosis
(McQueen, 2001). An additional area of a newborn metabolic screening program to be
evaluated is the effectiveness of parent education related to newborn metabolic screening
including education regarding the possibility of a false positive initial screening result.
This researcher believes, like Paul (1999), that an effective education program can help
prepare parents for a positive or false positive initial newborn metabolic screening result
and minimize the impact on parents.
It is necessary for nursing to evaluate the current status of parents’ perception of
the education they received regarding newborn metabolic screening. In addition, with the
increased number of metabolic diseases screened for in North Dakota, the frequency of
parents being notified of a false positive initial screening result has increased. Therefore,
it is also critical to evaluate parents’ perception of the education they received regarding
the possibility of this notification so that nursing can respond to this educational need of
parents. Nursing, in the educative - supportive role, is in a position to work with parents
to provide the necessary education to prepare them for the possibility of a false positive
initial screening result and to help minimize the effect of parents of this notification.
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Summary
Newborn metabolic screening has advanced significantly over the past few
decades. What started with one man seeking a test which would identify a metabolic
disease when his son was bom with PKU has grown to population based newborn
metabolic screening for over 30 metabolic diseases. While progress is being made
towards establishment of national policy in the area of metabolic screening, presently
each state is currently for its own policy development in this area (General Accounting
Office, 2003). Without regard for national criteria, North Dakota’s current policy is to
screen for 40 newborn diseases.
There remain several gaps in understanding regarding newborn metabolic
screening which need additional research. Gaps in understanding this area of study
include lack of qualitative research studies focused on parental perceptions, how the gaps
relate to ethnical issues, and the testing process and its aftermath. Several issues with
ethical implications remain unresolved related to newborn screening in North Dakota.
The next chapter will present the methodology used for this study.
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CHAPTER III
METHOD
This chapter is organized to discuss the study’s research design, population and
sample, instrumentation, data collection procedures, and data analysis. A mixed
quantitative and qualitative method of inquiry was necessary to accomplish the purpose
of this study. Triangulation of the data obtained through the quantitative and qualitative
methods allowed this researcher to cross-validate and corroborate the findings (Creswell,
2003) as well as expand the body of knowledge regarding parents’ experiences and
responses to notification. This mixed method study will result in new information related
to parents experiences and responses that will add to the body of nursing knowledge
regarding the educational needs of parents. Both the quantitative and the qualitative
methods are addressed within each section of this chapter.
The purpose of the quantitative component of this study was to determine whether
parents perceived they received education regarding newborn screening of their infants
prior to testing and their perception of the quality of that education. Furthermore, the
influence of Orem’s basic conditioning factors, including age, gender, family system
factors, health state of infant, and socio-cultural orientation on parents’ perception of the
education they received, was explored. Also, the researcher examined the effect of
newborn metabolic screening education, regarding the possibility of a false positive
initial newborn metabolic screening result, on the parents’ relationship with their infant in
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parents who perceived they had received this newborn metabolic screening education as
compared to those who did not. The purpose of the qualitative component of this study
was to explore parents’ experiences and responses to notification of a false positive initial
newborn metabolic screening result on their infant that required retesting.
Research Design
The research design was a mixed methods approach that uses a quantitative
correlational descriptive survey method and a qualitative grounded theory approach. The
quantitative component, which consisted of participants’ completion of two surveys by
mail, was implemented in the first phase of the study. The focus of the quantitative
component of the study was on parents’ perception of their receipt of education related to
newborn metabolic screening, their perception of the quality of the education they
received, and the relationship between their perception of receipt of education and their
basic conditioning factors. This information was gathered through participants’
completion of the Demographic Survey Newborn Metabolic Screening: Parental
Implications form (see Appendix B). The second survey to be completed by parents, the
Parental Stress Index Short Form (PSI/SF), measures parents’ total stress, parental
distress, parent-child dysfunctional interaction, and difficult child (Abidin, 1995). The
information resulting from parents’ completion of the second survey was used to examine
the effect of newborn metabolic screening education regarding the possibility of a false
positive initial newborn metabolic screening result on the parents’ relationship with their
infant in parents who perceived they had received this newborn metabolic screening
education as compared to those who perceived they did not receive this education.
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The completion of the quantitative data collection was followed by the qualitative
research component that further explored the experiences and responses of parents
notified of a false positive initial newborn metabolic screening result on their infant. The
resultant data were examined for themes and patterns that emerged.
This mixed method design provided for the integration of the findings from both
components of the study as the data were interpreted and resulted in a stronger study
where the findings were cross-validated and collaborated (Creswell, 2003), and expanded
the body of knowledge related to parents’ experiences and responses to notification of a
false positive initial result. This mixed method study provided new information related to
parents’ perception of the education they received related to newborn metabolic
screening and the effect on them of being notified of a false positive initial positive test
result of their infant’s testing that requires retesting.
Quantitative Research Component
The quantitative research component of this study was a correlational descriptive
survey design and expands upon an earlier study conducted by Sorenson, Levy,
Mangione, and Sepe (1984). The quantitative research component investigates the first
four research questions that are identified below. The fifth research question is explored
in the qualitative research component of the study and is identified in the next section.
The four research questions investigated in the quantitative research component
include the following:
1.

What are the perceptions of parents, as dependent care agents, of receipt of

education regarding newborn screening?
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2. What are the perceptions of parents, as dependent care agents, regarding the
quality of the education they received in preparing them for the possibility of a false
positive initial newborn metabolic screening result and the need to have their infant
retested?
3. What is the influence of the basic conditioning factors (age, gender, family system
factors, health state of infant, and socio-cultural orientation) on the parents’ perception of
receipt of newborn metabolic screening education between parents who perceived they
had received the education compared to those who perceived they had not received the
education?
4. Is there a difference in parents’ relationship with their infant between parents who
perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education?
The effectiveness of the supportive-educational nursing system as identified by
Orem in educating parents regarding newborn metabolic screening was explored through
the results of this study (Tolentino, 1990). This study examined the difference in effect in
parents who perceived they received newborn metabolic screening education related to
the possibility of a false positive initial screening result and parents who perceived they
had not received this education. Information collected through parents’ completion of the
two surveys were used to respond to the above research questions. In addition, the
influence of Orem’s basic conditioning factors and parents’ perceptions of education was
examined by analysis of the information received through parents’ completion of the
newborn metabolic screening demographic survey. The responses received were
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statistically analyzed to determine if there was a significant difference between the
influence of the basic conditioning factors selected for this study and parents’
perceptions of the receipt or lack of receipt of newborn metabolic screening education
(Orem, 1995).
Extraneous variables include information the parents may have obtained from
individuals other than health licensed professionals and the means of communication
with parents. Parents were asked to identify sources of information regarding newborn
metabolic screening on the Demographic Survey Newborn Metabolic Screening: Parental
Implications form, so this information could be considered in the analysis.
Demographic information as well as information related to parents’ perception of
the newborn metabolic screening education they were provided prior to their infant being
tested and the basic conditioning factors were assessed through parents’ completion of
the Demographic Survey Newborn Metabolic Screening: Parental Implications (see
Appendix B). In addition, the effect of newborn metabolic screening education regarding
the possibility of a false positive initial newborn metabolic screening result on the
parents’ relationship with their infant in parents who perceived they had received this
newborn metabolic screening education was compared to those who did not by the
parents’ completion of the PSI/SF. The relationship between the variables related to
parents’ perception of receipt of newborn metabolic screening education prior to testing
and receipt of education about the possibility of a false positive initial newborn metabolic
screening result were statistically analyzed to determine if there is a significant
relationship to the information reported by parents on the PSI/SF.
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Qualitative Research Component
The qualitative research component follows Glaser’s grounded theory method
(1978; 1992; 1998) for data collection, analysis, and development of a theoretical model.
The fifth research question is explored in this component of the study. The fifth research
question was: What are the experiences and responses (e.g., behaviors, thoughts,
feelings, and attitudes) of parents notified of a false positive initial newborn metabolic
screening result (result is outside normal range) on their infant that requires retesting?
The qualitative research question directly links to a purpose of the study, which
was to explore parents’ experiences and responses to notification that their infant required
retesting. As a part of the interview process, parents were asked about their experiences
related to preparedness for this possibility, including what education they had been
provided and what information they had sought.
Through interviews, the experiences and responses of parents who had been
notified of a false positive initial newborn metabolic screening result on their infant that
required retesting were explored. Glaser (1992) describes grounded theory method design
as “(1) data collection, which soon becomes intricately involved in (2) the methods
analysis, that soon generate the concepts, hypothesis and their integration which results in
the production of (3) written and verbal presentation” (p. 13). Through open and selective
coding of the interviews conducted in this component of the research study, the
researcher discovered patterns and themes that emerged (Polit & Beck, 2004).
The significance of the researcher’s role in the grounded theory approach is
important as the researcher is “part of the investigation” (Speziale & Carpenter, 2003, p.
113). This researcher has her Master’s Degree in Nursing, is licensed as an Advanced
54

Practice Registered Nurse, and has over 25 years of nursing experience in working with
parents of newborns. Also, she has taken courses in qualitative research and has worked
with a qualitative mentor to explore grounded theory as it applies to this study, including
the data analysis process. In addition, this researcher has experience in gathering
information through the interview and observation process in her role as a trained
surveyor. She is also an Institutional Review Board member, the Privacy Officer for
North Dakota Department of Health, and has a high level of sensitivity for the
confidentiality of information collected. Participants were invited to participate in the
qualitative component of the survey if they met the criteria and indicated their
willingness to participate through signing and returning an informed consent. The
informed consent had been approved by the local university’s Institutional Review Board
review and approval (see Appendix D).
As identified earlier, the qualitative grounded theory approach is an appropriate
method to intensely study a phenomenon such as the one investigated in this study.
Glaser (1998) states, “Grounded theory is the systematic generation of theory from data
acquired by a rigorous research method. Grounded theory is not findings, but rather an
integrated set of conceptual hypotheses. It is just probability statements about the
relationships between concepts” (p.3). Process is represented in the theoretical model.
Through constant comparative analysis of the information obtained through
interviews with the participants themes, patterns, and concepts emerge regarding parents’
experiences related to this life event (Duchscher & Morgan, 2004). The themes, patterns,
and concepts emerged into a theoretical model of parents’ experiences and responses to
notification that their infant required retesting. This new knowledge has implications for
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nursing in a supportive-educational nursing system when working with parents and their
infants in dealing with the potentialities of this life changing event. With this new
information, nursing can provide support and education in the most effective and
responsive manner possible to respond to identified needs in a timely manner.
Population and Sample
There are approximately 7,500 to 8000 births in North Dakota annually recorded
in the North Dakota Department of Health’s birth registry. All live infants bom in North
Dakota are mandated by law to be screened for newborn metabolic diseases unless the
parents have refused for religious reasons. Approximately 100 to 110 infants have false
positive initial newborn metabolic screening results annually (Newborn Screening
Program Staff, personal communication, April 18, 2005).
The names of participants for this population and sampling came from the North
Dakota Department of Health birth registry. While the names of both the mothers and
fathers were requested, only the names of the mothers who gave birth to live infants in
North Dakota during the time frames requested were made available and provided to this
researcher. The time frame of the study was August and September 2005. The surveys
had been constructed so that they could be completed by either the mother or the father of
the infant. Only one set of information was sent to the address for each mother of a live
infant identified by the birth registry during the time frame for completion. Ninety-nine
percent of the participants who returned the surveys were identified as mothers.
Sampling Plan for the Quantitative Research Component
The North Dakota Department of Health birth registry provided this researcher
with the names and addresses of all mothers of live infants bom in North Dakota during
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the months of August and September 2005. The plan was to send a mailing to all
mothers of live infants bom in August 2005 with follow-up post cards to encourage the
participants to return their surveys. The desired sample size was 144 participants which
included 72 participants who perceived they had received education and 72 participants
who perceived they had not received education regarding newborn metabolic screening.
This desired sample size was not met, therefore, a second mailing and follow-up was to
be sent out to mothers of live infants bom in North Dakota during the month of
September 2005. Envelopes were number coded so that they could be tracked and
reminders could be sent if the surveys were not returned in a timely manner.
The mailings consisted of a participant letter from the researcher (see Appendix
C), two surveys, an informed consent form, and an addressed stamped envelope for return
of the completed surveys. The letter outlined that the purpose of the study was to discover
if parents perceived they had received education regarding newborn metabolic screening
prior to their infants’ testing and the quality of the education they received. The letter
informed parents that their return of the completed surveys would serve as their consent
to participate in the study and that the surveys should take no longer than a total of 30
minutes to complete. Parents were assured that their participation was voluntary and all
information provided would be kept confidential.
Two surveys were included for the parents to complete and return in an addressed
and stamped envelope. One survey was the Demographic Survey Newborn Metabolic
Screening: Parental Implications (see Appendix B). The other survey was the Parental
Stress Index Short Form (PSI/SF). The PSI/SF is a copy written psychological testing
instrument which this researcher purchased from the Psychological Assessment
57

Resources, Inc. for use in this study. Prior to being permitted to order the PSI/SF survey
instrument for use in this study, this researcher was required to submit information
regarding her educational background and qualifications for use of this survey
instrument. As this survey instrument was copy written, permission was requested from
Psychological Assessment Resources, Inc. to include a copy of the printed survey
document in an Appendix. Permission, however, was not granted to include a copy of the
printed PSI/SF survey instrument.
The informed consent form was to be completed and returned only by participants
who had been notified of a false positive initial newborn metabolic screening result that
required their infant to be retested and were willing to participate in an interview (see
Appendix D). The consent form was reviewed and approved by the University’s
Institutional Review Board prior to use.
Sampling Plan for the Qualitative Research Component
The parents who participated in the quantitative component of the study and had
been notified of a false positive initial newborn metabolic screening result that required
retesting were asked to identify their willingness to participate in an interview by their
response to the last question on the Demographic Survey Newborn Metabolic Screening:
Parental Implications form and by returning a signed informed consent form. To be
eligible to participate in the qualitative component of the survey, participants needed to
have been notified of a false positive screening result on their infant that required
retesting and be willing to be interviewed.
The qualitative component consisted of a purposive sample of participants who
met the above criteria with additional consideration given to ethnicity, gender, and age to
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ensure the inclusion of parents from diverse backgrounds (Heppner & Heppner, 2004).
However, of the 12 participants who met the criteria of having been notified that their
infant had a false positive initial newborn metabolic screening result that required
retesting, only eight identified a willingness to participate in an interview and returned
the signed consent form. All eight participants were mothers of the infants and identified
themselves to be white Caucasians. Their ages ranged from 21 to 36 and their
occupational backgrounds were diverse, ranging from housewife to university professor.
The decision was made to interview all eight of the participants who met the criteria and
had returned a signed informed consent indicating their willingness to participate in this
part of the study.
Sample Size of the Quantitative Research Component
To determine the sample size needed for the quantitative component of the study,
an a priori power analysis was completed. Polit and Beck (2004) identify population size
effect (gamma): “a two group test of mean differences is estimated at .20 for small effect,
.50 for medium effect, and .80 for large effects” (p .498). Based on calculation completed
by Robert West (personal communication, September 2, 2005), to obtain a moderate
effect size of .40 with a significance level of p = 0.05 (2-tail test), with an estimated
standard deviation of 3.4, a sample size of 72 subjects was needed for each of the two
groups for a total of 144. The parents participating in the study were divided into two
groups based on their perception of receiving or not receiving newborn metabolic
screening education prior to their infant being retested (independent variable).
Participants were placed in groups based on their rating of the following statement
on the Newborn Metabolic Screening: Parental Implications - Demographic Survey form:
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“You were provided with education regarding newborn metabolic screening prior to the
testing.” The individuals who responded with “strongly disagree” or “disagree” with this
statement were placed in one group, and the participants who responded with “agree” or
“strongly agree” were placed in the other group. Participants who did not respond to this
question or had identified their response as not applicable were not included in either
group. Based on previous studies (Waisbren et al., 2003 & Levy et al., 1984) it was
anticipated that approximately 50% of the participants would fall into each group. The
expected participant response rate was 88%, based on the results of a similar study by
Sorenson, Levy, Mangione, and Sepe (1984).
In an effort to achieve this sample size, mailings were sent to each mother of a
live infant bom during August 2005 (n = 665) with follow up post card reminders for
them to complete and return the surveys. As desired sample size for the two groups was
not reached in response to this mailing, a second mailing with follow-up post cards was
sent to the mothers of infants bom in September 2005 (n = 621). The desired sample size
of 72 participants in each group remained unmet following a second mailing. Whereas
the total population number exceeded 144, of the 175 participants who responded to this
question, 126 (72%) indicated they did not perceive they had received newborn metabolic
screening education prior to their infant being tested, and 49 (28%) participants indicated
they perceived they had received newborn metabolic education prior to their infant being
retested.
As the desired sample size was not obtained, a posteriori power analysis was
completed for the responses to each variable analyzed using the actual group sample sizes
and effect sizes that were obtained. The results of the a posteriori power analysis are
60

included in the Results section for the variables analyzed. The power varied from high to
very low for the analyses completed, which was attributed to varying and sometimes
small group sample sizes and small effect sizes.
Sample Size for the Qualitative Research Component
The sample for the qualitative component of this study was a purposive sample of
participants who had participated in the quantitative component of the study. These
participants had been notified of a false positive initial newborn metabolic screening
result on their infant that required retesting and indicated their willingness to be
interviewed. The sample size for this component was dependent upon the number of
interviews needed to reach saturation. Saturation is defined as “the collection of data in a
qualitative study to the point where a sense of closure is attained because new data yield
redundant information” (Polit & Beck, 2004, p. 731). Repetition of themes and patterns
was present without new information emerging.
It was anticipated that approximately 20 participants would meet the inclusion
criteria and be willing to participate. However, only 12 participants were identified to
meet the inclusion requirement. Of these 12, only eight participants indicated willingness
to be interviewed. All eight of these participants were interviewed. It was recognized that
saturation might be reached before 20 interviews were completed and that this number
would not be needed. Saturation was identified prior to the eighth interview.
Instrumentation
Instrumentation for the Quantitative Research Component
Collection of information for the quantitative component included participant
completion of the Demographic Survey Newborn Metabolic Screening: Parental
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Implications form (see Appendix B) and the PSI/SF survey instrument. Questions related
to the basic conditioning factors and the parents’ perceptions of receipt of newborn
metabolic screening were included on the Demographic Survey Newborn Metabolic
Screening: Parental Implications form. The survey instrument was developed by this
researcher to gather the necessary information to respond the research questions. This
instrument was reviewed by this researcher’s advisor, committee of experts, and
statistical advisor to ensure that the instrument captured the needed information, was
understandable with clear wording, was reasonable in length, contained relevant
questions, and was convenient for parents to complete (Roberts, 2004).
The effect of newborn metabolic screening education regarding the possibility of
a false positive initial newborn metabolic screening result on the parents’ relationship
with their infant in parents who perceived they had received newborn metabolic
screening education as compared to those who did not was measured using the PSI/SF.
This instrument was selected because it had been used in a previous study involving
parents of infants with a false positive newborn metabolic screening (Waisbren et al.,
2003) and a study involving parents of infants diagnosed with cystic fibrosis through
newborn screening (Baroni, Anderson, & Mischler, 1997).
The PSI/SF contains 36 items for response and can be completed in
approximately 10 minutes. The PSI/SF measures the total stress, parental distress,
parent-child dysfunctional relationship, and difficult child. Abidin (1995) indicates this
instrument has been tested for both test-retest reliability (.85 to .68) and internal
consistency reliability (.91 to .80) (p. 61). While the validity of this instrument has not
been fully tested, Abidin (1995) indicates that as the 36 questions came from the Parent
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Stress Index form (PSI) that had been validity tested, the PSI/SF could be considered to
have similar validity. Abidin (1995) states that “the validity of any measure must be
established for particular purposes and populations.. .and that the researcher must
determine from the research literature ...if a measure is valid for his or her uses and
population” (p. 36). The validity of the PSI/SF for use in this population was identified
through the numerous studies identified to be completed using this instrument with
similar populations (Abidin, 1995).
The PSI/SF measures the parents’ total stress, parental distress, parent-child
dysfunctional interaction, and difficult child (Abidin, 1995). Parents’ total stress is the
overall parenting stress the parent is experiencing (Abidin, 1995). Parental distress is the
“distress a parent is experiencing in his or her role as a function of personal factors that
are directly related to parenting” (Abidin, 1995, p. 55). Parent-child dysfunctional
interaction is the “parent’s perception that his or her child does not meet the parent’s
expectations, and the interactions with his or her child are not reinforcing him or her as a
parent” (Abidin, 1995, p. 56). Difficult child is the basic characteristics of a child that
“makes them either easy or difficult to manage” (Abidin, 1995, p. 56).
Twelve questions on the PSI/SF are directed to each of the areas - parental
distress, parent-child dysfunctional interaction, and difficult child. Each question was
scored based on a 5-point Likert scale response to the question (Strongly Agree = 5;
Agree = 4; Not Sure = 3; Disagree = 2; Strongly Disagree = 1). The scores for the 12
answers in each area were added together and became the score for that area. The scores
for the three areas - parental distress, parent-child dysfunctional interaction, and difficult
child were added together to obtain the total stress score. The scores for the four areas
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were plotted on a graph with associated percentages (Abidin, 1995). The percentage rank
scores from the PSI/SF completed by parents who perceived they did or did not receive
newborn metabolic screening education regarding the possibility of a false positive initial
newborn metabolic screening result were used to analyze the effect on the parents’
relationship with their infant.
The time commitment for the PSI/SF test taker was identified as 10 minutes
(Abidin, 1995), and the Demographic Survey Newborn Metabolic Screening: Parental
Implications was estimated to take up to 20 minutes to complete. The total completion
time for the two surveys was approximately 30 minutes.
It was this researcher’s intent to maintain a high of level of reliability in the test
administration and scoring process. The data obtained from the questionnaires were
compiled and input into Excel by this researcher. This researcher and the statistician
worked together on input of PSI/SF percentage rank data to ensure reliability of the
process.
Instrumentation for the Qualitative Research Component
The interview, with the researcher as the instrument, was the primary means of
data collection used in the qualitative component of this research study. The interview
consisted of open-ended questions related to the research question: What are the
experiences and responses (e.g., behaviors, thoughts, feelings, and attitudes) of parents
notified of a false positive initial newborn metabolic screening result (result is outside
normal range) on their infant that requires retesting?
Each interview took approximately one hour to complete. The interviews were
conducted in a neutral location of the parents’ choice to ensure they were comfortable
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with their surroundings. Most participants chose to interview in their homes. At the time
of the interview, the participants were provided a copy of the informed consent and again
assured of confidentiality and their right to withdraw from the study at any time. The
interviews were audio-taped for later transcription. In addition, the researcher took field
notes during the interview to record information about the setting, the presentation of the
participant, the tone of voice, and comments that were made prior to the start of the
audiotape. Theoretical memos were also used to write up “ideas about codes and their
relationship as they strike” the researcher while coding the information resulting from the
interviews (Glaser, 1978, p. 83).
The following semi-structured interview guide was developed and followed
during the interview to gather the information needed to respond to the research question:
1. How would you describe your experience of being notified that your infant
needed retesting?
2. When you learned your infant required retesting, what was your response?
•

How did you feel at that time?

•

What was your understanding about the testing?

•

Did you think you were prepared when you found out your infant needed
retesting?

•

In what way?

•

What did you do about it? Your feelings about (not) being prepared?

•

What information did you seek regarding newborn metabolic screening
after you were notified about the retesting?
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3. Do you think this whole situation has had any affect on your relationship with
your infant?
•

In what way?

4. What is your sense of ready access to health care for your infant in regards to a
potential health problem?
5. Has this retesting affected your perception of the health care system?
6. Do you have any other thoughts or feelings to share?
7. If I have more questions, is it okay if I contact you again?
The interviews were audio-taped using two tape recorders to be sure that the
interview was captured. The interviews were then transcribed by this researcher and
double checked to ensure that the content of the interview was captured in the subsequent
written document. The identification of the participants was protected through coding of
names and location to ensure the confidentiality was maintained.
Data Collection Procedures
Data Collection Procedures for the Quantitative Research Component
The mothers’ of all live infants bom during the months of August and September
2005 received a letter from this researcher which described the purpose of the study and
requested their participation in the study. The participants were assured that individually
identifiable information would not be included in any reports generated from this study.
The letter also explained to potential participants that their consent to voluntarily
participate in the study would be considered to be given by their completion and return of
the two surveys that are enclosed with the letter. The last question in the Demographic
Survey Newborn Metabolic Screening: Parental Implications form requested parents who
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had been notified of a false positive initial newborn metabolic screening result that
required retesting to indicate their willingness to participate in a follow-up interview
regarding their experiences. The two surveys were to be completed and mailed back in
the enclosed addressed stamped envelop. Envelops were number coded so that the
researcher could track participants return of the surveys and mail postcard reminders to
encourage the completion and return of the surveys.
During contacts with the parents, whether by mail or during an interview, parents
were be informed of their right to withdraw at any time, the researchers’ intent to keep
individually identifiable information confidential, and the importance of their
participation to the outcome of the study. The parents were offered a copy of the results
of the study if they desired to have one. In addition, stamped envelops addressed to the
researcher were provided to the participants for their convenience and to ensure they
would not incur any costs as a result of their participation.
Data Collection Procedures for the Qualitative Research Component
Participants who met the criteria of being notified of a false positive newborn
metabolic screening result on their infant that required retesting and had indicated their
willing ness to interviews were called to schedule a time to interview in a location of their
choice that was comfortable for them. The researcher took field notes which focused on
recording the information about the setting, participants’ appearance, expressions, and
information discussed prior to beginning the audiotape such as such as the purpose of the
study and consent. The interview guide that had been developed in response to the
research question was used to guide the interview to ensure that each interview
participant was asked similar questions. Reflexive processing of the information obtained
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through the interviews was completed and some questions were minimally modified to
capture the needed information to respond to the research question and the sequence of
questions changed to improve the flow of the interview. Interviews were audio-taped for
later transcription.
Researcher bias is a concern as the researcher is one of the instruments used in
this component of the study. The use of an interview guide minimized this as a potential
problem and memos were also used to record any potential bias (Chiovitti & Piran,
2003). Another concern was the participants’ willingness to discuss sensitive issues.
Efforts were made to place the participants at ease by the researcher introducing herself,
the purpose of the study, and conversing about non-threatening topic such as the weather,
their home, and their occupations prior to beginning the interview, assuring them that
they could stop the interview at any time, and interviewing them in a neutral location of
their choice.
Data Analysis
Data Analysis of the Quantitative Research Component
Once the survey data were collected from the participants, their responses were
entered by this researcher into an Excel file. The data were examined by both this
researcher and the statistician to insure the data was correctly entered and consideration
was given to any missing responses. The Excel files were copied into Statistical Package
for Social Sciences (SPSS) for analysis.
Descriptive Data
Descriptive analysis of the demographic data and basic conditioning factors was
completed using SPSS. The descriptive analysis included review of the frequency and
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percentage size of groups for the participants’ responses related to participants’ sex,
spouse or partners’ sex, participants’ age, participants occupation, spouse or partners’
occupation, participants’ highest degree earned, spouse or partners’ highest degree
earned, marital status, length of marriage, number of children including infant, if the
infant required retesting, the health sate of infant, ethnicity, and annual household
income.
Research Question 1
The survey data collected to respond to Research Question 1 were analyzed for
the frequencies and the mean of participants’ responses of agreement or disagreement
with the statement: You were provided with education regarding newborn metabolic
screening prior to testing. Participants were asked to rate their agreement to this
statement using the following Likert scale:
1 = Strongly Disagree;
2 = Disagree;
3 = Agree;
4 = Strongly Agree; or
5 = Not Applicable.
Participants’ responses to this question were also used to place participants in one
of two groups, those who strongly disagreed or disagreed were placed in one group called
disagree, and those who agreed or strongly agreed were placed in second group called
agree. The participants who responded to this question as not applicable or did not
respond were not placed in either of the two groups. Placing the participants in two
groupings was necessary for the analysis conducted for Research Questions 3 and 4.
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Research Question 2

The SPSS analysis of the data was completed to answer Research Question 2
related participants’ perception of the quality of newborn metabolic screening education.
This analysis also included examining participants’ responses to six statements regarding
the quality and content of education using the above Likert scale. The responses were
analyzed to identify the frequencies of responses, means and standard deviations.
Research Questions 3 and 4
Based on the original assumptions of normality, the quantitative data analysis plan
for Research Questions 3 and 4 originally was to use the parametric tests such as the
Student t-test to compare for significant differences (P<.05) between the means of the
two groups. This approach would have been consistent with the analysis performed by
Sorenson, Levy, Mangione, and Sepe (1984). This plan for analysis, however, needed to
be modified after completion of the Kolmorgorov-Smimova test for normality. The data
collected related to the basic conditioning factors and the responses to the PSI/SF were
analyzed using this test and both were highly significant at p = .000 indicating the data
was not normally distributed and did not meet met parametric parameters for analysis.
The data were also placed in histograms and frequency polygons that also confirmed that
the data were positively skewed and violated the parametric assumption of normality
(P<.05). As a result, it was recognized that nonparametric tests would need to be used to
analyze the data to respond to research questions 3 and 4.
To answer research question 3, the influence of the basic conditioning factors on
parents’ perception of receipt of newborn metabolic screening education between parents
who perceived they head received the education compared to those who perceived they
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had not received education prior to testing required statistical analysis for significant
differences between the means of the various groups. The Kruskal-Wallis test, a
nonparametric statistical test, was identified as the appropriate test to use to analyze the
data collected to respond to this research question as this test does not assume normality
of the population or homogeneity of the variance and is “used when the number of groups
is greater than two and a one way test for independent samples is desired” (Polit & Beck,
2004). This test is analogous to the One-Way ANOVA statistical test that is used when
data meet parametric parameters for analysis. The Kruskal-Wallis statistical test was used
to determine if a significant difference (P<.05) existed between the rank means of the
groups. It is evaluated using the Chi-Square distribution with k-1 degrees of freedom. A
significant result using the Kruskal-Wallis statistical test would signify a difference
between groups, however this test would not indicate the number of groups that are
different or which groups are different from each other (Chan, 1997).
To further investigate where the difference between groups exists, the Least
Significant Difference (LSD) post hoc test was used to do a multiple pairwise
comparison. This post hoc test compares the variance of difference between group means
(Howell, 2002). The LSD post hoc analysis of data was completed using a 95%
confidence interval, with a mean difference determined to be significant at the 0.05 level.
To answer research question 4, the difference in parents’ relationship with their
infant between parents who perceived they had received newborn metabolic screening
education regarding the possibility of a false positive initial result was compared to those
who did not perceive they received education. A statistical analysis for significant
differences between the means of these two groups of participants was completed. One
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group of participants disagreed they received education, while the other group agreed
they had received education. The effect of possibility of notification was measured based
on participants’ responses on the Parental Stress Index Short Form (PSI/SF). As indicated
earlier, the PSI/SF measures parents’ total stress, parental distress, parent-child
dysfunctional interaction and difficult child (Abidin, 1995). The scores for the four areas
were plotted on a graph with associated percentage ranks. These percentage ranks were
entered into SPSS to be used in the analysis of data to answer research question 4
(Abidin, 1995).
The Mann-Whitney U nonparametric test was selected as the appropriate
statistical test to analyze the ordinal data collected in response to question 4. This
nonparametric test is not dependent upon normality of the distribution of the population.
In addition, various group sizes can be used for this test as were identified as a result of
participant responses. The Mann-Whitney U test is a powerful statistical test to use to
study the difference between the effects for the two independent groups using the ranked
scores (Pagano, 2001). The difference between the mean rank scores of the groups will be
determined to be significant at the .05 level.
Data Analysis of the Qualitative Research Component
The analysis of data obtained through interview in the qualitative component of this
study was analyzed for patterns and themes using the grounded theory method of
constant comparison described by Glaser (1978, 1992, & 1998). Glaser (1992) describes
the process of constant comparison as comparing “incident to incident, and then when
concepts emerge, incident to concept, which is how properties categories are generated”
(p. 39). This method uses two types of codes, theoretical and substantive codes.
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“Substantive codes conceptualize the empirical substance of the area of research.
Theoretical codes conceptualize how the substantive codes may relate to each other as
hypotheses to be integrated into a theory” (Glaser, 1978, p. 55). Substantive coding is
also referred to as open coding. Glaser (1992) defines open coding as “the initial state of
constant comparative analysis, before delimiting the coding to a core category and its
properties - or selective coding. The analyst starts with not preconceived codes - he
remains entirely open” (p. 38). Glaser (1978) has identified a set of rules to be applied to
substantive or open coding by the analyst:
1. Ask the following questions of the data from the start:
•

What is this data a study of?

•

What category does this incident indicate?

•

What is actually happening in the data?

2. Analyze the data line by line, constantly coding each sentence.
3. Do your own coding.
4. Always interrupt coding to memo the idea.
5. Stay within the confines of his substantive area and the field of study.
6. Do not assume a relationship with variables such as age and sex until they
emerge as relevant (p. 59-60).
Open coding continues until a core category emerges. With the emergence of core
categories, the analyst can stop open coding and move into selective coding. Selective
coding is completed by the analyst delimiting coding to “only those variables that relate
to the core variable, in sufficiently significant ways to be used in a parsimonious theory”
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(Glaser, 1992, p. 75). The goal of grounded theory is to develop a theory around the core
concept that emerges.
Analysis of the transcribed interviews with participants about their experiences and
responses to notification of a false positive initial newborn metabolic screening result that
required retesting were analyzed using the grounded theory method described in this
section. From this analysis, a theoretical model related to the process of challenged
coping and adaptation emerged which will be discussed in the results chapter. This
method was clearly appropriate for analysis of this data as it resulted in a theory that
“accounts for a pattern of behavior which is relevant and problematic for those involved”
(Glaser, 1992, p. 75). This theory development relates directly to the original
conceptualization and the theoretical framework of this study. Nursing is provided with
new knowledge regarding the challenged coping and adaptation by the participants
related to being notified of a false positive initial newborn metabolic screening result on
their infant and provided nursing, in the supportive - educative system, the insight and
knowledge necessary to provide education to parents and help them gain dependent care
agency.
Summary
Discussed in this chapter were the research design, the population and sample,
instrumentation, data collection procedures, and data analysis which were used to answer
the research questions. A mixed quantitative and qualitative method of inquiry was used
for this study to accomplish the purpose. Triangulation of these two methods allowed the
researcher to cross-validate and corroborate the findings as well as expand the body of
knowledge regarding parents’ experiences and responses to notification resulting in a
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stronger study that generated new information that will be beneficial to nursing
(Creswell, 2003). The next chapter will focus on the results of the analyses of data
obtained from this mixed methods study.
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CHAPTER IV
RESULTS
The purpose of this study was to determine whether parents perceived that they
received education regarding newborn screening of their infants, their perception of the
quality of the education they received, and the relationship of Orem’s basic conditioning
factors including age, gender, family system factors, health state of infant, and socio
cultural orientation to parents’ perception of the education they received. Also explored
was the effect of newborn metabolic screening education regarding the possibility of a
false positive initial newborn metabolic screening result on the parents’ relationship with
their infant in parents who perceived they had this education and those who did not.
Parents’ experiences and responses to notification that their infant required retesting was
also explored through interview.
This chapter is organized in two main sections in terms of the five research
questions that guided the data analysis process. The first section contains quantitative
data results that respond to the first four questions. The second section contains
qualitative data results that respond to fifth research question.
Research Questions
The research questions were as follows:
1.

What are the perceptions of parents, as dependent care agents, of receipt of

education regarding newborn screening?
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2. What are the perceptions of parents, as dependent care agents, regarding the
quality of the education they received in preparing them for the possibility of a false
positive initial newborn metabolic screening result and the need to have their infant
retested?
3. What is the influence of the basic conditioning factors (age, gender, family system
factors, health state of infant, and socio-cultural orientation) on the parents’ perception of
receipt of newborn metabolic screening education between parents who perceived they
had received the education compared to those who perceived they had not receive
education?
4. Is there a difference in parents’ relationship with their infant between parents who
perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education?
5. What are the experiences and responses (e.g., behaviors, thoughts, feelings, and
attitudes) of parents notified of a false positive initial newborn metabolic screening result
(result is outside normal range) on their infant that requires retesting?
Quantitative Results
A Kolmorgorov-Smimov test was conducted on the scale data collected to
determine if the scores met parametric parameters for analysis in the quantitative
component of this study. By placing the data in histograms and frequency polygons, it
was identified that the data were positively skewed and failed the test for normality
(p<.05). As a result of this finding, the decision was made to use descriptive analysis and
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nonparametric statistical tests to answer the quantitative research questions (Polit &
Beck, 2004).
An a posteriori power analysis was then completed for the Kruskal-Wallis and
Mann-Whitney U statistical tests used to study the data collected to respond to research
questions 3 and 4, respectively. As the significance level used throughout this study was
0.05, the varying sample and small effect sizes related to the responses to some variables
can be attributed with the low power identified for some tests. The results of the a
posteriori power analyses are identified in the notes below the applicable tables created to
respond to research questions 3 and 4.
Descriptive Data
This quantitative portion of the study focused on all parents of live infants bom in
North Dakota during the months of August and September 2005. The names of mothers
for the infants bom during this time frame were obtained from the North Dakota birth
registry. A total of 1,291 surveys were sent out to parents during the months of
November and December 2005, with follow-up post cards sent to encourage return of the
surveys. A total of 190 (14.72%) surveys were returned prior to the cut-off date for
receipt of the surveys. The last survey included in this study was received 16 days after
the requested response due date provided to parents in the letter describing the study and
the importance of their responses to the success of the study. These late surveys served to
increase the sample size.
Table 1 presents gender and age characteristics of the parents who responded to
the survey and gender characteristics of their spouse or partner. Of the 190 participants
completing the survey, most (n = 188, 99%) were the infants’ mothers, 1 participant
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(0.5%) was identified as the father, and 1 participant (0.5%) did not identify whether he
or she was the father or mother of the infant. The participants’ ages ranged from 15 to 42
years of age, with almost three-fourths (n = 156, 72.2%) of the participants falling within
the 20 to34 age range.
Table 1. Age and Gender of Participants and Gender of their Spouse or Partner.

Variable

Frequency

%

Participants’ Sex
Male
Female
No Response

1
188
1

0.5
99.0
0.5

Spouse/Partners’ Sex
Male
Female
No Response

186
1
3

97.9
0.5
1.6

9
32
67
57
21
3
1

4.7
16.8
35.0
30.0
11.1
1.6
0.5

Participants’ Age
15 to 19 years
20 to 24 years
25 to 29 years
30 to 34 years
35 to 39 years
40 to 44 years
No Response or Missing
n = 190

The frequency of variables that describe the occupation and education (highest
degree earned) of the parents who responded to the survey and their spouse or partners is
presented in Table 2. Approximately one third (n = 57, 30%) of the participants reported
that they were students or unemployed at the time of the survey, and approximately one
fourth (n = 46, 24.2%) of the participants reported that they were manual workers or self
employed. Examples of occupations that were identified to be manual include sales clerk,
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waitress, and day care worker. Almost half (n = 82, 44.8%) of the participants reported
themselves to be professionals or licensed professionals. Examples of professional
include manager, bank teller, and office administrator. Licensed professionals included
individuals who were required to be licensed to work in their profession such as teachers,
licensed and registered nurses, physical therapists, social workers, accountants, and
physicians. Only 1 participant (0.5%) reported being in the military.
The frequencies presented in Table 2 identify that over half (n = 105, 55.3%) of
the spouses or partners were identified to be manual workers or self- employed.
Examples of the occupations in this category include farmer, rancher, machinist,
salesman, or construction worker. Approximately one fourth (n = 47, 24.8%) was
identified to be professionals or licensed professionals. Examples of occupations in this
group are the same as those identified for the survey participants. Of note, 16 individuals
(8.4%) were identified to be in the military or a similar occupation such as the police or
highway patrol. No information was provided by 10 (5.3%) participants regarding the
occupation of their spouse or partner.
Frequency information related to the participants and their spouses or partners'
education (highest degree earned) is also presented in Table 2. Twelve (6.3%)
participants reported not earning a high school diploma while over half (n = 108, 56.9%)
of the participants reported completing a bachelor’s degree or higher. It was reported that
14 (7.4%) of spouses or partners had not earn a high school diploma and less than half
(n = 75, 39.4%) were reported to have earned a bachelor’s degree or higher.
In Table 3 the frequency of variables that describe the marital status, length of
marriage, and the number of children of participants who responded to the survey are
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presented. Over three-fourths (n = 158, 83.2%) of the participants report being married at
the time they completed the survey and less than one-fourth (n=32, 16.8%) reported
being divorced, never married, or single. Over half (n=135, 68.5%) of the participants
reported being married between 1 to 10 years. The number of children in the family
ranged from 1 to 5 with 78 (41.1%) participants identifying this was their first infant. The
ages of all the children including their infant ranged from 3 months to 21 years of age.
Table 2. Participants’ and Spouse or Partners’ Occupation and Education.

Variable

Frequency

%

Participants’ Occupation
Student or Unemployed
Manual Worker or Self Employed
Professional
Licensed Professional
Military or Para-military
No Response or Missing

57
46
26
59
1
1

30.0
24.2
13.7
31.1
0.5
0.5

Spouse or Partners’ Occupation
Student or Unemployed
Manual Worker or Self-Employed
Professional
Licensed Professional
Military or Para-military
No Response or Missing

12
105
33
14
16
10

6.3
55.3
17.4
7.4
8.4
5.3

Participants’ Highest Degree Earned
None
High School Diploma
Associate of Arts Degree
Bachelor’s of Arts or Science Degree
Master’s o f Arts or Science Degree
Terminal Degree
No Response or Missing

12
40
21
80
22
6
9

6.3
21.1
11.1
42.1
11.6
3.2
4.7

Spouse or Partners’ Highest Degree Earned
None
High School Diploma
Associate o f Arts Degree
Bachelor’s of Arts or Science Degree
Master’s of Arts or Science Degree
Terminal Degree
No Response or Missing

14
63
18
50
20
5
20

7.4
33.2
9.5
26.3
10.5
2.6
10.5

n = 190
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Table 3. Marital Status, Length of Marriage, and Number of Children.
Variable

Frequency

%

147
11
4
28

77.4
5.8
2.1
14.7

Length of Marriage
Less than 1 year
1 to less than 5 years
5 years to less than 10 years
10 years to less than 15 years
15 years to less than 20 years
No Response/Missing

5
73
57
17
3
35

2.6
38.4
30.0
8.9
1.6
18.4

Number of Children Including Infant
One child
Two children
Three children
Four children
Five children

78
64
30
13
5

41.1
33.7
15.8
6.8
2.6

Marital Status
Married - First Spouse
Married - Second Spouse
Divorced
Never Married/Single

n = 190
All participants reported that none of their other children had been required to be
retested or had been identified with a newborn metabolic screening disease. Thirteen
(6.84%) of the 190 participants reported that they had been notified that their current
infant had an initial positive screening result that required retesting. Of the 13 retested,
one (7.69%) infant was diagnosed to have a metabolic disease and 12 (92.31%) were
found to have had a false positive initial screening result (the result was within normal
limits upon retesting).
The majority of the participants (n = 185, 97.4%) reported that their infants’ state
of health was generally healthy or healthier than most. Four participants (2.1%) reported
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that their infant was sick more often than most, however, these individuals also reported
that their infants did not have an initial false positive newborn metabolic screening result.
Please refer to Table 4 for specific frequency information related to current infant
requiring retesting and health state of infant.
Table 4. Infant Required Retesting and Health State of Infant.
Variable

Frequency

%

Infant Required Retesting
Yes
No

13
177

6.8
93.2

Health State of Infant
Generally healthy
Sick more often than most
Healthier than most

131
4
54

68.9
2.1
28.4

n = 190
The majority (n = 171, 90%) of the participants reported their ethnicity to be
White/Caucasian, while the rest (n = 19, 9.5%) of the reporting participants identified a
variety of ethnic backgrounds including Black/African-American (n = 1, 0.5%), Asian
Indian (n = 1, 0.5%), Asian (n = 2, 1.1%), Native American (n = 13, 6.8%), and other
(n = 1, 0.5%). One participant (0.5%) did not report their ethnicity.
A total of 185 (97.4%) participants reported their annual household income. Of
those reporting income, over half (n = 96, 51.3%) indicated having an annual household
income of $50,000.00 or greater, while 6.8% (n = 13) of the participants reported an
annual household income of less than $10,000.00. Please refer to Table 5 for frequency
information related to ethnicity and annual household income.
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Table 5. Ethnicity and Annual Household Income.

Variable
Ethnicity
Black/African-American
Asian Indian
Asian
Native American
White/Caucasian
Other
Not Reported/Missing

Frequency

%

1
1
2
13
171
1
1

0.5
0.5
1.1
6.8
90.0
0.5
0.5

13
16
12
22
26
25
16
55
5

6.8
8.4
6.3
11.6
13.7
13.2
8.4
29.7
2.6

Annual Household Income
Less than $10,000
$10,000 to $19,999
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $59,999
$60,000 to $69,999
$70,000 or more
Not Reported/Missing
n = 190

Research Question 1
What are the perceptions of parents, as dependent care agents, of receipt of
education regarding newborn screening?
Participants were asked to rate the extent to which they agreed with a series of
statements about the newborn metabolic screening education they had received prior to
their infant being tested. The participants were asked to rate the extent to which they
agreed with each statement using a Likert scale.
The options for rating the statements included:
1 = Strongly Disagree;
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2 = Disagree;
3 = Agree;
4 = Strongly Agree; and
NA = Not Applicable.
The first statement participants were asked to rate provided data used to answer
the first research question. Participants were asked to rate their agreement with the
following statement using the above identified Likert scale: You were provided with
education regarding newborn metabolic screening prior to the testing.
The responses to this statement identified that over half (n = 126, 66.3%) of the
participants did not perceive they had received education about newborn metabolic
screening prior to the testing and a little more than a fourth (n = 49, 25.7%) of the
participants perceived they had this education prior to testing. Fourteen individuals
(7.4%) marked this question as not applicable and 1 participant (0.5%) did not respond to
this question. For the 175 participants responding that they agreed or disagreed they had
received education regarding newborn metabolic screening prior to their infant being
tested, the mean of the responses on Likert scale was 1.8. This indicates that most
participants perceived they had not received education regarding newborn metabolic
screening prior to their infant being tested. Table 6 contains the specific frequency
information related to responses received to this statement.
A space was provided for participants to provide additional comments related to
their perception of receiving education regarding newborn metabolic screening of their
infant prior to testing. Seventy of the participants (36.84%) wrote in comments. Of the 70
participants providing written comments, 44 participants (62.86%) indicated that they
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strongly disagreed they received education, 12 participants (17.14%) indicated they had
disagreed they had received education, 6 participants (8.57%) agreed they had received
education, 2 participants (2.86%) strongly agreed they had received education, and 6
participants (3.16%) had indicated this question did not apply to them. Table 7 contains
examples of the comments received in each category (see Appendix E for a complete
listing of the written comments received.).
Table 6. Participants’ Perception of Receipt of Newborn Metabolic Screening Education.

Statement

Frequency

%

91
35
32
17
14
1

47.9
18.4
16.8
8.9
7.4
0.5

You were provided with education regarding
newborn metabolic screening prior to the testing.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing
n = 190
Out of the 190 participants who responded, 126 (66.3%) perceived they had not
received education and 49 (25.7%) perceived they had received education. In addition,
there were 14 participants (7.4%) who indicated that receipt of newborn screening
information was not applicable to them. Some of these participants explained why they
felt the statements were not applicable for them to respond to. Their explanations ranged
from not knowing or believing their infant was tested to knowing about it because of
being a nurse in the areas and already knowing about screening.
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Table 7. Examples of the Qualitative Written Comments Related to Parents’ Perceptions
of Receipt of Newborn Metabolic Screening Education.
Likert Rating

Descriptive Response

Strongly Disagree
•
•
•
•

I've never heard o f this before. I never knew if my infant was tested or not.
I never received any information of metabolic screening. I know they check for
PKU but they didn't inform us about even doing that one.
I have a vested interest in newborn metabolic screening given my occupation
(early intervention). I had to ask to receive any information, including results.
My mom told me that when babies are born they are tested for some things, but
no one told me how many tests or what they were for.

Disagree
•
•

I don’t recall my newborn having this screening
A sa nurse I knew they would be done. The only way I knew they were done
was because of the band aid on his foot. Never heard of any result.

•

Actually don't remember how true all that all is, but I do remember my doctor
was very impersonal and told me close to nothing throughout my
pregnancy/delivery, and the hospital staff was never around and didn't tell me
much during my stay after giving birth. I got most of my info from the book
"what to expect when you're expecting and the Optimal Pregnancy Outcome
Program.
I think a medical student came in and said they'd be running screenings - since
my first child was born in another state I asked him exactly what ND screens
for. He said, “Oh pretty much everything. They send the tests out to Des
Moines" I did get a pamphlet from my family practitioner later. It all seemed
very vague which frankly surprised me!
Don't remember much of details being said prior to the test.

Agree

•

•
Strongly Agree
•

Because I work in the department of Peds, specifically neonatology,
the information I received about NB Screening was pretty basic and modified. I
order the screen myself for patients. Since I am well informed already because
of my profession my answers to the above probably don't reflect what is done
with the average parent.

•
•

Never knew she was tested.
I work in Labor and Delivery and nursery - 1 personally was not informed about
the testing because the girls know I already am informed!

Not Applicable

Research Question 2
What are the perceptions of parents, as dependent care agents, regarding the
quality of the education they received in preparing them for the possibility of a false
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positive initial newborn metabolic screening result and the need to have their infant
retested?
Participants were asked to rate the extent to which they agreed with a series of
statements (see Appendix B, 11. b., e., and f. on the survey) about their perception of the
quality of the newborn metabolic screening education they had received from various
health care licensed professionals prior to their infant being tested. The participants were
asked to rate the extent to which this education prepared them for the possibility that their
infant may have a false positive initial newborn metabolic screening result and
subsequently require retesting. They were also asked to rate the education they were
provided related to being notified of screening results. The participants were asked to rate
the extent they agreed with each statement using a Likert scale.
The options for rating the statements included the following:
1 = Strongly Disagree;
2 = Disagree;
3 = Agree;
4 = Strongly Agree; or
NA = Not Applicable.
Table 8 provides frequency information related to the participants rating of their
agreement to the questions related to the quality of the newborn screening education they
received. Over half (n = 107, 56.3%) of the participants reported that they did not receive
high quality education about newborn metabolic screening prior to the testing and less
then a quarter (n = 37, 19.5%) of the participants reported they had received a high
quality education prior to screening. Over half (n = 123, 64.8%) of the participants felt
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they had not received quality education from their physician to prepare them for the
screening of their infant, and less than a quarter (n = 33, 17.4%) of the participants
reported receiving quality education from their physician. Over half (n = 126, 66.3%) of
the participants reported they had not received quality education form the nursing staff,
and less than a quarter (n = 32, 16.8%) reported they had received quality education from
the nursing staff.
Table 8. Quality of Newborn Metabolic Screening Education Received.
Statement

Frequency

%

The education you received about newborn
metabolic screening prior to testing was of
high quality.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

64
43
31
6
45
1

33.7
22.6
16.3
3.2
23.7
0.5

You received quality education from your
physician prior to the testing which adequately
prepared you for the newborn metabolic
screening completed on your infant.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

78
45
26
7
32
2

41.1
23.7
13.7
3.7
16.8
1.1

You received quality education from the nursing
staff prior to the testing which adequately
prepared you for the newborn metabolic
screening completed on your infant.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

79
47
24
8
31
1

41.6
24.7
12.6
4.2
16.3
0.5

n = 190
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Table 9 presents the results related to the participants’ perception of the content of
the education they received prior to the newborn metabolic screening being completed on
their infants. The participants were asked to use the previously identified Likert scale to
rate their perception of whether the education they had received prior to their infant being
screened had prepared them for the possibility that their infant would need to be retested,
had provided them with information regarding their right to refuse for religious purposes,
and had informed them on how they would be notified of the results of the screening
completed on their infant (see Appendix B, 11. c., d., and g., on the survey).
Table 9. Perception of Education Received Regarding the Potential for Retesting, the
Right to Refuse for Religious Purposes, and how they would be Notified of the Screening
Results.

Frequency

%

The education you received about newborn
metabolic screening prior to testing prepared
you for the possibility that your infant may
have a false positive initial test result (result
outside normal range) and require retesting.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

75
40
22
7
45
1

39.5
21.1
11.6
3.7
23.7
0.5

You were provided with education including
your right to refuse screening for religious
purposes prior to screening being completed
on your infant.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

81
39
22
13
34
1

42.6
20.5
11.6
6.8
17.9
0.5

Education Content Area
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Table 9. cont.

Education Content Area
You were provided with education regarding
how you would be notified of the results of the
screening.
Strongly Disagree
Disagree
Agree
Strongly Agree
Not Applicable
Not Reported/Missing

Frequency

%

83
35
25
13
33
1

43.7
18.4
13.2
6.8
17.4
0.5

n = 190
Over half (n = 115, 60.6%) of the participants reported that they did not feel the
education they were provided had prepared them for the possibility that their infant
would need to be retested and less than a quarter (n = 29, 15.3%) of the participants felt
the education had prepared them for this possibility. Almost a quarter of the participants
(n = 45, 23.7%) felt the need for this education did not apply to them. Approximately
two-thirds (n = 120, 63.1%) of the participants reported they were not provided education
regarding their right to refuse for religious purposes and less that a quarter of the
participants (n = 35, 18.4%) reported that they had been provided this education.
Approximately two-thirds (n = 118, 62.1%) of the participants perceived they had not
received education on how they would be informed about their infants’ screening results.
The frequency, mean, and standard deviation for the participants’ disagree or
agree responses to the statements regarding quality and content of newborn metabolic
screening education are presented in Table 10. Only the participants who responded
strongly disagree, disagree, agree, or strongly agree were included. The participants’
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mean response scores on the Likert scale (l=strongly disagree; 2=agree; 3=disagree; and
4=strongly disagree) ranged from 1.20 to 1.26 for these six statements. This indicated that
the majority of the participants strongly disagreed with these statements.
Table 10. Frequency, Mean, Standard Deviation of Responses Related to Quality and
Content of Education.
Education

n

Mean

SD

The education you received about
newborn metabolic screening prior
to testing was of high quality.

144

1.26

0.44

The education you received about newborn
metabolic screening prior to testing prepared
you for the possibility that your infant may
have a false positive initial test result (result
outside normal range) and require retesting.

144

1.20

0.40

You were provided with education
including your right to refuse screening
for religious purposes prior to screening
being completed on your infant.

155

1.23

0.42

You received quality education from
your physician prior to the testing which
adequately prepared you for the newborn
metabolic screening completed on your infant.

156

1.21

0.41

You received quality education from the
nursing staff prior to the testing which
adequately prepared you for the newborn
metabolic screening completed on your infant.

158

1.20

0.40

You were provided with education
regarding how you would be notified of
the results of the screening.

156

1.24

0.43

Participants were asked to rank their top five sources of education regarding
newborn metabolic screening. Table 11 provides a summary of the participants’ first and
second ranked sources of information.
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Of note is that over a third (n=66, 34.74%) of the participants did not complete
this section of the questionnaire. Comments from participants who did not complete this
section included:
•

Never heard about it from anyone;

•

lam not aware of anything;

•

I don’t recall receiving any information;

•

The only information we know about metabolic screening is our
knowledge as a doctor and a nurse practitioner;

•

I don’t think I got any education about this;

•

Don’t remember learning about this;

•

Never heard about it - never was informed; and

•

None at all.

Table 11. First and Second Ranked Sources of Newborn Metabolic Screening Education.
Source of Education

Ranked First
Frequency %

Ranked second
Frequency
%

Total
Frequency %

Books, Pamphlets

43

22.6

14

7.4

57

30.0

Other

19

10.0

1

0.5

20

10.5

Pediatrician

18

9.5

14

7.4

32

16.9

Hospital Nurse

11

5.8

19

10.0

30

15.8

Nursery Nurse

9

4.7

7

3.7

16

8.4

Obstetrician

9

4.7

10

5.3

19

10.0

Internet

8

4.2

11

5.8

19

10.0

Clinic Nurse

4

2.1

5

2.6

9

4.7

Family

4

2.1

9

4.7

13

6.8
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Table 11. cont.
Source of Education

Ranked First
Frequency %

Ranked second
Frequency %

Total
Frequency %

City/County Nurse

3

1.6

1

0.5

4

2.1

Prenatal Class

3

1.6

3

1.6

6

3.2

Friends

1

0.5

2

1.1

3

1.6

Co-worker

1

0.5

3

1.6

4

2.1

Lamaze Class

1

0.5

3

1.6

4

2.1

Neighbors

0

0.0

0

0.0

0

0.0

n = 34
Research Question 3
What is the influence of the basic conditioning factors (age, gender, family system
factors, health state of infant, and socio-cultural orientation) on the parents’ perception of
receipt of newborn metabolic screening education between parents who perceived they
had received the education compared to those who perceived they had not receive
education?
This research question explored the influence of Orem’s basic conditioning
factors to parents’ perception of receipt or lack of receipt of newborn metabolic screening
education they received. The basic conditioning factors examined included parental age,
family systems factors, family systems factors, health state of infant and socio-cultural
orientation. Family system factors included participant and spouse or partner’s
occupation, participant and spouse or partner’s education (highest degree earned), marital
status, length of marriage, and number of children. Socio-cultural orientation included
ethnicity and annual family income.
94

As identified earlier, a Kolmorgorov-Smimov test was conducted on the scale
data collected in response to the statements to determine if the scores met parametric
parameters for analysis in the quantitative component of this study. By placing the data in
histograms and frequency polygons, it was identified that the data were positively skewed
and failed the test for normality (pc.05). Based on this finding, a nonparametric test, the
Kruskal-Wallis test, was used to analyze the data collected to respond to this research
question to determine if a significant difference between groups exists (Polit & Beck,
2004; Munro, 2001).
To conduct this analysis, the means of the participant groups were ranked based
on the participants’ perception of receipt of newborn metabolic screening education and
the quality of the education perceived they had received in relationship to each of the
basic conditioning factors.
Participants’ perception of receipt of education was identified though their rating
of disagreement or agreement with the statement: You were provided with education
regarding newborn metabolic screening prior to the testing.
Participants’ perception of the quality of newborn metabolic screening education
was identified through their rating of disagreement or agreement with the statement: The
education you received about newborn metabolic screening prior to testing was of high
quality.
The participants were asked to rate the extent they agreed with each of the above
statements using a Likert scale with the previously identified options for rating of the
statements. Participants who rated this statement as strongly disagree, disagree, agree,
and strongly agree were included in the analysis of the relationship of the basic
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conditioning factors analysis to participants’ perception of receipt of education and their
perception of the quality of the education they received. Responses of participants who
had rated these statements as not applicable or had not rated the statements were not
included in this analysis which is reflected in the varying sample sizes reported.
The Kruskal-Wallis test was used to determine if a significant difference existed between
the groups. The null hypothesis was that there was not a significant difference in
participant’s perception of receipt of newborn metabolic screening education and their
perception of the quality of education between groups related to the basic conditioning
factors which were examined. The alternative hypothesis was that there was a significant
difference in participants’ perception of receipt of newborn metabolic screening
education between groups in relationship to the basic conditioning factors. The Least
Significant Difference Post Hoc test was completed if a significant difference between
groups was identified to further explore where the significant difference existed.
Parental Age
The analysis of the basic conditioning factor parental age was completed using the
Kruskal-Wallis statistical test. The results are displayed in Table 12. The parental age
groups were ranked consistent with the mean. The analysis identified a significant
difference between the age groups related to both their perception that they had received
education (p = 0.005) and of the quality of education (p = 0.034) they received. Given the
statistical significance of the Kruskal-Wallis test, it was determined that a significant
difference existed (p<.05) between the six groups for either the disagree or agree
response.

96

Table 12. Parental Age.

Disagree or Agree

Participants’ Age

Frequency

Mean Rank

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

40 to 44 years
35 to 39 years
25 to 29 years
20 to 24 years
15 to 19 years
30 to 34 vears
Total

3
18
65
30
6
53
175

151.00
97.53
94.45
86.83
78.08
75.06

The education you received
about newborn metabolic
screening prior to testing was
of high quality. **

40 to 44 years
35 to 39 years
25 to 29 years
15 to 19 years
20 to 24 years
30 to 34 vears
Total

3
13
57
4
25
42
144

126.00
81.69
74.21
72.00
68.40
66.00

*--------X22 (5,
rc
------- 77" ™ - ,
n=175)=
16.597, p = 0.005
X2(5,n=144)= 12.088, p = 0.034

5
**

Power = 0.89
Power = 0.77

The results of the Kruskal-Wallis test presented in Table 12 indicate that “at least
one of the groups is different from the others. It does not indicate, however, which groups
are different, whether the difference is meaningful, nor does it specify how many groups
are different from each other” (Chan, 1997, pp. 1757-8).
To further examine the data, the Least Significant Difference (LSD), a multiple
pairwise comparison method, was used as a post hoc test to analyze and compare the
variance of the difference between group means (Howell, 2002). Tables 13 and 14
summarize the results of the LSD post hoc analysis of the data using a 95% confidence
interval, with the mean difference determined to be significant (p<.05).
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Table 13. LSD Post Hoc Pairwise Comparison of Participants’ Age and their Perception
of the Receipt of Education.

Participants’ 15-19
Age

20-24

25-29

30-34

35-39

40-44

15-19
20-24.

.608

25-29

.314

.365

30-34

.854

.177

.006*

35-39

.280

.347

.762

.032*

40-44

.007*

.006*

.013*

.001*

.025*

* The mean difference is significant at the .05 level.
Table 14. LSD Post Hoc Pairwise Comparison of Participants’ Age and their Perception
Receipt of Quality Education about Newborn Metabolic Screening prior to Testing.

Participants’ 15-19
Age

20-24

25-29

30-34

35-39

40-44

15-19
20-24

.828

25-29

.890

.432

30-34

.710

.758

.191

35-39

.582

.208

.430

.110

40-44

.023*

.003*

.005*

.001*

.026*

* The mean difference is significant at the .05 level.
The post hoc results were reviewed to determine which groups were different, the
significance of the difference, and how many groups were different from each other.
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Based on the review of the above post hoc data results, a significant difference was
identified in the perception of the receipt of education between the 40 to 45 years age
group and all other age groups. No other significant difference between groups was
identified for the age groups of 15 to 19 years and 20 to 24 years related to perception of
receipt of education. In addition to a significant difference with the 40 to 25 years age
group, the 30 to 34 years age group was also identified to have a significant difference in
perception of receipt of education with the 25 to 29 years age group and the 35 to 39
years age group.
The above results of the post hoc pairwise comparison of multiple groups was
reviewed to determine which groups were different, the significance of the difference,
and how many groups were different from each other (Chan, 1997). Based on the review
of the above post hoc data results, a significant difference was identified in the perception
of the receipt high quality newborn metabolic screening education prior to testing
between the 40 to 45 years age group and all other age groups. No other significant
difference between groups was identified.
Gender
No additional analysis was completed related to participant gender other than
what was completed under the descriptive data section of this chapter. As 188 (99%) of
the 190 participants identified themselves to be female, the male group was not large
enough to conduct any further meaningful analysis.
Family Systems Factors
Several family systems factors were explored to determine if there was a
relationship between these factors and the participants’ perception of the receipt of
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education and the quality of education they received prior to their infant being tested. The
family system factors explored included participants’ and participants’ spouse or
partners’ occupation, participants’ and participants’ spouse or partners’ education
(highest degree earned), marital status, length of marriage, and number of children. The
analysis of each of these family system factors was completed using the Kruskal-Wallis
statistical test to determine if there was a significant difference (p<.05) between the
groups. The Least Significant Difference post hoc test was completed if a significant
difference between groups was identified to further explore where the significant
difference existed.
Participants ’ occupation. The analysis of the basic conditioning factor of
participants’ occupation was explored to determine whether there was a difference in
participants’ perception of receipt of education prior to testing of their infant and the
quality of the education they received related to their occupation. Table 15 presents the
result of the analysis of this data using the Krsukal-Wallis statistical test.
Table 15. Participants’ Occupation.
Disagree or Agree

Participants’ Occupation

You were provided with
education regarding newborn
metabolic screening prior to
the testing. *

Manual Worker or
Self-Employed
Professional
Student or Unemployed
Licensed Professional
Total

The education you received
about newborn metabolic
screening prior to testing
was o f high quality. **

Student or Unemployed
Licensed professional
Manual Worker or
Self-Employed
Professional
Total

y2 (3, n=173) = 4.907, p = 0.18
X2 (3, n=T43) = 8.963, p = 0.03

*
**
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Power = 0.43
Power = 0.74

Frequency

Mean Rank

44

97.89

25
49
55
173

86.72
83.68
81.37

41
46
37

63.96
67.49
80.55

19
143

83.61

To further examine the data, the Least Significant Difference (LSD), a multiple
pairwise comparison method, was used as a post hoc test to analyze and compare the
variance of the difference between group means (Howell, 2002). Table 16 summarizes
the results of the LSD post hoc analysis of the data using a 95% confidence interval, with
the mean difference determined to be significant at the 0.05 level.
Table 16. LSD Post Hoc Pairwise Comparison of Participants’ Occupation and their
Perception Receipt of Quality Newborn Metabolic Screening Education prior to Testing.

Participants’
Occupation

Student or
Unemployed

Manual Worker
or Self-Employed

Professional

Licensed
Professional

Student or
Unemployed
Manual Worker or
Self- Employed

.019*

Professional

.023*

.726

Licensed
Professional

.594

.056

.057

* The mean difference is significant at the .05 level.
This post hoc pairwise comparison of multiple groups identified a significant
difference between the student or unemployed group and both the manual worker or selfemployed group (p=.019) and the professional group (p=.23) related to their perception
of receipt of high quality newborn metabolic screening education before their infant was
tested. No other significant differences between groups were identified.
Spouse or partner’s occupation. The information reported regarding the spouse or
partner’s occupation was analyzed using the Kruskal-Wallis statistical test to determine if
there was a significant difference between spouse or partner’s occupational groups and
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participants’ perception of the receipt of newborn metabolic screening prior to their infant
being tested and the quality of the information they received. Table 17 presents the
results of the statistical analysis of this information. No significant difference (p>.05) was
identified between the responses of the five groups.
Table 17. Spouse or Partner’s Occupation.

Disagree or Agree

Spouse or Partner’s
Occupation

You were provided with
education regarding newborn
metabolic screening prior to
the testing. *

Manual Worker
or Self-Employed
Professional
Licensed Professional
Military or ParaMilitary
Student or Unemnloved
Total

The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

Manual Worker or
Self-Employed
Licensed Professional
Military or ParaMilitary
Professional
Student or Unemnloved
Total

(4, n = 168) = 5.19, p = 0.27
X2(4 ,n= 137) = 5.91, p = 0.21
X

Frequency

*
**

Mean Rank

100
30
13

88.04
84.40
81.38

14
11
168

80.00
62.00

82
13

73.38
68.31

11
25
6
137

64.95
60.72
52.50

Power = 0.43
Power = 0.47

Participants' education. The education (highest degree earned) of participants
was analyzed using the Kruskal-Wallis test to determine if there was a significant
difference between groups related to the perception of receipt of newborn metabolic
screening education prior to testing and the quality of the education. The results of this
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analysis are reported in Table 18. No significant difference (p>.05) was identified
between the responses of the six groups rating either of the statements.
Table 18. Participants’ Education.
Disagree or Agree

Participants’ Education

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

Bachelor of Arts or
Science Degree
Terminal Degree
Associate of Arts
Degree
High School Diploma
Masters of Arts or
Science Degree
No Degree
Total

The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

X2(5,n= 167) = 5.22, p = 0.39
X2(5, n =180) = 2.29, p = 0.81

Frequency

Mean Rank

76
6

89.07
88.33

19
35

86.87
81.97

22
6
167

71.89
69.78

12
40

102.17
94.72

22

90.43

79
6

90.39
83.67

21
180

78.21

No Degree
High School Diploma
Masters of Arts or
Science Degree
Bachelors of Arts or
Science Degree
Terminal Degree
Associate of Arts
Degree
Total
*
**

Power = 0.37
Power = 0.14

Spouse or partner’s education. The education (highest degree earned) of the
spouses or partners was analyzed using the Kruskal-Wallis test to determine if there was
a significant difference between the groups related to the perception or receipt of
newborn metabolic screening education prior to testing and the quality of the education.
The results of this analysis are reported in Table 19. No significant difference (p>.05)
between groups was identified.
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Table 19. Spouse or Partner’s Education (highest degree earned).
Disagree or Agree

Spouse or Partner’s
Education

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

Masters of Arts or
Science Degree
Associate of Arts
Degree
Bachelors of Arts or
Science Degree
Terminal Degree
No Degree
High School Diploma
Total

The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

X2(5, n = 159) = .48, p = 0.99
X2(5, n = 170) = 3.06, p = .69

Frequency

No Degree
High School Diploma
Terminal Degree
Associate of Arts
Degree
Bachelors of Arts or
Science Degree
Masters of Arts or
Science Degree
Total
*
**

Mean Rank

20

82.85

17

82.38

47

80.99

4
12
59
159

78.88
78.88
77.86

14
64
5
18

96.14
89.82
89.30
88.69

49

79.33

20

75.53

170

Power = 0.07
Power = 0.16

Marital status. Participants’ marital status was analyzed using the Kruskal-Wallis
test to determine if there was a significant difference between groups related to their
perception for receipt of newborn metabolic screening education prior to the testing of
their infant and the quality of the education. Table 20 presents the results of the statistical
analysis of this information. No significant difference (p>.05) was identified between the
ratings of the four groups for either of their response.
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Table 20. Marital Status.

Disagree or Agree

Marital Status

You were provided with
education regarding newborn
metabolic screening prior to
the testing. *

Married (1st Spouse)
Never Married/Single
Married (2nd Spouse)
Divorced
Total

137
24
11
_J$
175

89.69
85.38
79.41
63.50

**The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

Married (2nd Spouse)
Never Married/Single
Married (1st Spouse)
Divorced
Total

5
19
117
3
144

82.80
72.95
72.46
54.00

*--------T7-T
-----7^71--X (3, n = 175) = 2.04, p = 0.56
X2(3, n = 144) = 1.57, p = 0.67

*
**

Frequency

Mean Rank

Power = 0.22
Power = 0.15

Length o f marriage. Participant’s length of marriage was analyzed using the
Kruskal-Wallis statistical test to determine if there was a significant difference between
groups related to participants’ perception of receipt of newborn metabolic screening
education prior to the testing of their infant and the quality of the education. The results
of this analysis are presented in table 21. No significant difference (p>.05) was identified
between the ratings of the five groups for either response.
Table 21. Length of Marriage.

Disagree/Agree

Length of Marriage

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

Less than 1 year
15 to less than 20 years
1 to less than 5 years
5 to less than 10 years
10 to less than 15 years
Total
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Frequency
5
2
71
51
16
145

Mean Rank
95.50
88.25
73.44
70.48
70.13

Table 21. cont.

Disagree/Agree

Length of Marriage

The education you received
about newborn metabolic
screening prior to testing was
of high quality. **

15 to less than 20 years
Less than 1 year
10 to less than 15 years
1 to less than 5 years
5 to less than 10 vears
Total

*----------- 2

7777---- 7 7 7 ----X2(4, n----= 145)
= 3.18, p = 0.53
X2(4, n = 119) = 1.60, p = 0.81

*
**

Frequency

Mean Rank

2
5
13
58
41
119

74.25
68.30
62.81
59.89
57.56

Power = 0.23
Power = 0.18

Number o f children. Participants’ number of children was analyzed using the
Kruskal-Wallis test to determine if there was a significant difference between groups in
relationship to participants’ perception of the receipt of newborn metabolic screening
education prior to the testing of their infant and the quality of the education. The results
of the analysis are presented in Table 22. No significant difference (p>.05) was identified
between the five groups for either response.
Table 22. Number of Children.
Disagree or Agree

Number o f Children

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

4
3
5
1
2
Total

8
30
3
74
60
175

5
3
1
2
4

2
23
60
51
8
144

The education you received
about newborn metabolic
screening prior to testing
was o f high quality. **
Total

*
**

X2(4 ,n = 175) = 2.11, p = 0.71
X2(4 ,n = 144) = 4.62, p = 0.33

Frequency

*
**

106

Power = 0.16
Power = 0.39

Mean Rank
96.31
92.67
92.67
89.51
82.46

90.00
79.04
75.60
66.71
63.00

Health State o f Infant
Participant’s response regarding the health state of their infant was analyzed using
the Kruskal-Wallis statistical test for statistical differences between groups related to
participants’ perception of the receipt of newborn metabolic screening education prior to
the testing of their infant and the quality of the education. The results of this analysis are
presented in Table 23. No significant difference (p>.05) was identified between these
three groups for either response.
Table 23. Health State of Infant.
Disagree or Agree

Health State
of Infant

Frequency

Mean Rank

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

Generally Healthy
Healthier than Most
Sick More Often than Most
Total

124
47
_3
174

90.36
81.51
63.00

The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

Generally Healthy
Healthier than Most
Sick More Often than Most
Total

104
38
_JL
143

74.81
64.79
53.50

X2 (2, n = 174) = 2.92, p = 0.23
%2 (2, n = 143) = 3.18, p = 0.20

*
**

Power = 0.32
Power = 0.35

Ethnicity
The ethnicity of participants was analyzed using the Kruskal-Wallis statistical test
to determine if there was a significant difference between groups related to participants’
perception of the newborn metabolic screening education they received prior to their
infant being tested. The results of this analysis are presented in Table 24. No significant
difference between groups was identified.
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Table 24. Ethnicity.

Disagree or Agree

Ethnicity

Frequency

Mean Rank

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

White/Caucasian
Native American
Black/African-American
Asian Indian
Asian
Other
Total

160
10
1
1
2
1
175

89.75
72.25
63.50
63.50
63.50
63.50

The education you received
about newborn metabolic
screening prior to testing
was of high quality. **

White/Caucasian
Black/African-American
Asian Indian
Asian
Native American
Other
Total

132
1
1
1
8
_1
144

74.18
54.00
54.00
54.00
54.00
54.00

X2(5, n= 175) = 3.85, p = 0.57
X2(5, n = 144) = 4.49, p = 0.48

*
**

Power = 0.33
Power = 0.33

Annual Family Income
Participants were requested to identify their annual family income. This
information was analyzed using the Kruskal-Wallis statistical test to determine if there
was a significant difference between groups related to participants’ perception of the
newborn metabolic screening education they received prior to their infant being tested
and the quality of the education. The results of this analysis are reported in table 25. No
significant differences (p>.05) was identified between the eight groups for either
response.
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Table 25. Annual Family Income

Disagree/Agree

Annual Family Income

Frequency

Mean Rank

You were provided with
education regarding newborn
metabolic screening prior
to the testing. *

$30,000 to 39,999
$10,000 to 19,999
$60,000 to 69,999
$50,000 to 59,999
$40,000 to 49,999
$70,000 or more
Less than $10,000
$20,000 to 29,999
Total

21
15
16
23
23
54
9
10
171

94.07
90.00
88.22
87.52
83.80
83.67
80.50
78.60

The education you received
about newborn metabolic
screening prior to testing was
of high quality. **

$60,000 to 69,999
$30,000 to 39,999
$10,000 to 19,999
$70,000 or more
$20,000 to 29,999
$40,000 to 49,999
$50,000 to 59,999
Less than $10,000
Total

10
18
13
43
9
19
22
6
140

80.00
75.33
73.54
71.53
67.56
66.74
64.73
63.67

X2(7 ,n = 171)= 1.97, p = 0.96
X2(7 ,n = 140) = 2.97, p = 0.89

*
**

Power = 0.13
Power = 0.19

Research Question 4
Is there a difference in parents’ relationship with their infant between parents who
perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education?
The effect on parents of newborn metabolic education regarding the possibility of
a false positive initial screening result on their infant was measured through parents’
completion of the PSI/SF. As a part of the analysis process, participants’ response were
converted into percentage ranks using the previously described process and entered into
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SPSS for statistical analysis. According to Abidin (1995), percentage scores were
considered to be normal in most cases if they were between the percentiles ranks of 15%
to 80%.
For this analysis, the Mann-Whitney U test used to determine if there was a
significant difference between the medians of two groups of participants related to their
perception of having received or not received education and the effect of the possibility
of being notified of a false positive initial newborn metabolic screening result. The
PSI/SF measures parents’ total stress, parental distress, parent-child dysfunctional
interaction, and difficult child (Abidin, 1995). Table 26 reports frequency and the ranks
related to the effect on parental distress, parent-child dysfunctional interaction, difficult
child, and parents’ total stress related to their perception of receipt of education regarding
the possibility of a false positive initial screening result.
Table 26. Frequency and Ranks Related to Participants’ Perception of Receipt or Lack of
Receipt of Education Regarding the Possibility of a False Positive Screening Result.
Effect

Received
Education

Parental Distress

Disagree
Agree
Total

Parent-Child
Interaction
Dysfunctional

Frequency

Mean
Rank

Rank
Sum

112
29
141

71.74
68.14

8035.00
1976.00

Disagree
Agree
Total

112
29
141

71.86
67.67

8048.50
1962.50

Difficult Child

Disagree
Agree
Total

112
29
141

70.37
73.43

7881.50
2129.50

Total Stress

Disagree
Agree
Total

115
29
144

71.96
74.64

8275.50
2164.50
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Table 27 contains an analysis of this information using the Mann-Whitney U test
to determine if there was significant difference in the effect between the two independent
groups at a 0.05 significance level. No significant differences (p>.05) were identified
between the two groups related to parental distress, parent-child dysfunctionalinteraction, difficult child, or total stress. The a posteriori power analysis indicates that
the power is very low which may be attributed to the small group sizes and effect sizes.
Table 27. Statistical Analysis of the Difference between Medians of the Effects Related
to Participants’ Perception of Receipt or Lack of Receipt of Education Regarding the
Possibility of a False Positive Screening Result.

Effect

Mann-Whitney U Statistic

Significance

Power

Parental Distress

1541.000

.671

0.07

Parent-Child
Dysfunctional-Interaction

1527.500

.620

0.07

Difficult Child

1553.500

.717

0.06

Total Stress

1605.500

.757

0.06

Further analysis of the effect of participant education regarding the possibility of a
false positive initial screening result on their infants that required was explored related to
the 12 participants that reported their infant was retested. Table 28 reports frequency and
the ranks related to the effect on parental distress, parent-child dysfunctional interaction,
difficult child, and parents’ total stress related to their perception of receipt of this
education by the responding parents who had their infants retested.
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Table 28. Frequency and Ranks Related to the Effect of Perceived Receipt or Lack of
Receipt of Education Regarding the Possibility of a False Positive Initial Screening
Result on Participants of Infants that were Retested.

Effect

Received
Education

Frequency

Mean
Rank

Rank
Sum

Parental Distress

Disagree
Agree
Total

6
4
10

6.00
4.75

36.00
19.00

Parent-Child
Interaction
Dysfunctional

Disagree
Agree
Total

6
4
10

6.83
3.50

41.00
14.00

Difficult Child

Disagree
Agree
Total

6
_4
10

6.08
4.63

36.50
18.50

Total Stress

Disagree
Agree
Total

6
_4
10

6.33
4.25

38.00
17.00

Table 29 contains an analysis of this information using the Mann-Whitney U test
to determine if there was significant difference in the effect between the two independent
groups at a 0.05 significance level. While no significant differences (p>.05) were
identified between the two groups related to parental distress, parent-child dysfunctionalinteraction, difficult child or total stress, there was an increase noted in the significance
(p = .077) of the effect related to parent-child dysfunctional interaction experienced by
the participants (n=10) who had been notified their infants required retesting compared to
the effect on the overall sample (n=141) of participants (p = .620) previously discussed.
The a posteriori power analysis indicates that the power remains low, which may be
attributed to the small group sizes and effect sizes. However, it is important to note that
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the highest power (0.197) obtained was also related to the parent-child dysfunctional
interaction.
Table 29. Statistical Analysis of the Difference between Medians of the Effects Related
to Participants’ Perceived Receipt or Lack of Receipt of Education Regarding the
Possibility of a False Positive Screening Result on Participants of Infants that were
Retested.

Effect
Power

Mann-Whitney U Statistic

Parental Distress
0.087

Significance

9.000

.516

4.000

.077

Difficult Child
0.096

8.500

.477

Total Stress
0.127

7.000

.281

Parent-Child
Dysfunctional-Interaction
0.197

Qualitative Results
To gather data to respond to the qualitative component of this study, interviews
were completed with a purposive sample of 8 participants who had indicated they had
been notified of a false positive initial newborn metabolic screening result on their infant
that required retesting and had returned a signed informed consent to interview. Two of
the 8 interviews (25%) were conducted by phone per participants’ choice, 1 interview
(12.5%) was conducted in a coffee shop, and the other five interviews (62.5%) were
conducted in the participants’ homes. Interviews ranged from 45 minutes to one and a
half hours.
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Of note, three of the eight participants who initially reported their infant had a
false positive initial newborn metabolic screening identified uncertainty or denied this
had occurred at the time of the of the interview. One of these three participants had
described what had occurred regarding the retesting of her infant during the telephone
call to set up the interview and later denied that her infant had a false positive screening
requiring retesting when interviewed. Another participant who had initially reported
being notified of a false positive initial screening result on her infant that required
retesting no longer recalled that this had occurred at the time of the interview. This
participant had a stressful delivery and her infant had recently been identified to be
developmental!y delayed. The third participant who had reported a false positive initial
newborn screening result on her infant that required retesting had experienced a false
positive test result during her pregnancy for a disorder that her infant would not have
survived and had been counseled to consider abortion. This was a very stressful time for
her and she reported that her infant was normal when bom.
The interviews of these three participants were transcribed as well as the
interview of the other five participants. Only those portions of their interviews that
pertained to their experiences related to newborn metabolic screening education and
interactions with health care providers were included in the results section.
All interview participants were the infants’ mothers, married to their first spouse,
and were of a white Caucasian ethnicity. The ages of participants ranged from 20 to 36,
with a mean age of 30.25 years. The number of children in their families ranged from one
to three, with one participant reporting to have twins. The occupations of the participants
ranged from a stay at home mother to a university professor. Of note, four (50%) of the
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participants were in a health care occupation, one of which had worked as a registered
nurse in the nursery setting.
The home settings of the interview participants varied from living on a farm to a
large urban community and were located in all four quadrants of North Dakota. Five of
the participants perceived they had not received newborn metabolic screening education
prior to their infant being screened and three perceived they had received education prior
to the screening.
Table 30 contains a brief summary of the descriptive variables on the eight
participants interviewed. While ethnic diversity was not represented in this sample,
diversity was present related to age, number of children, occupation, location and
perception of receipt of newborn metabolic screening education prior to the testing on
their infant. Variation of this type adds to the credibility and the transferability of the
findings resulting from this component of the study.
Table 30. Descriptive Variables of Interview Participants.

Participant
Age

Number of
Children

Occupation

29

1

Occupational
Therapist

Small Rural
Community
North Central

Disagree

32

1

Registered
Nurse

Farm
North East

Disagree

26

3

Student, DayCare Provider

Large Urban
Community
East

Agree
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Setting
in ND

Receipt of
Education

Table 30. cont.

Participant
Age

Number of
Children

Occupation

Setting
in ND

Receipt of
Education

29

3

Physical
Therapist

Small Rural
Community
Central

Disagree

20

1

Stay at
Home Mom

Small Rural
Community
Central

Agree

36

1

Teacher

Middle Size
Community
South West

Disagree

35

2

Sales
Assistant

Middle Size
Community
North West

Disagree

35

3

Registered
Nurse

Large Urban
Community
South East

Agree

n=8
Research Question 5
What are the experiences and responses (e.g., behaviors, thoughts, feelings, and
attitudes) of parents notified of a false positive initial newborn metabolic screening result
(result is outside normal range) on their infant that requires retesting?
The interview data obtained in response to research question 5 were analyzed for
patterns and themes using Glaser’s constant comparative approach (1978, 1992, & 1998).
Through open and selective coding, patterns and themes were identified from which the
phenomenon (core concept) emerged. A structural model was created as a result of the
coding process which visually presents the resulting concept that emerged (Glaser, 1978).
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The structural model that emerged was named “The Process of Challenged
Coping and Adaptation” (see Figure 2). The model guides the presentation of the
qualitative results in this section, beginning with the causal considerations and moving on
to discuss the phenomenon that emerged. This is followed by a discussion of the context,
intervening conditions, strategies, and consequences that occurred related to the
phenomenon. Representative quotations from the interview data are used throughout this
section to illustrate that particular part of the model.
Context
♦Caregiver discomfort
- with child’s potential health deficit
- with caregiver personal lack of
knowledge
*Ambiguity of procedures for screening
and retesting

Causal Considerations
♦Newborns
♦Educational
deficits in
parents
♦False positive
screening
result
♦Educational
deficit of
provider
♦Lack of
communication
about screening
to parents
Potential false
positive results
Right to refuse
Lack of consent
for procedure

Phenomenon
Challenged
Coping and
Adaptation

Intervening
Conditions
♦Genetic testing
♦Open
communication
♦Access to
informed
HC provider

Strategies

Consequences

♦Eleightened
Vigilance
towards
child
♦Search for
answers to
reduce
Ambiguity
♦Reassure self
because it is
treatable
♦Anticipatory
alteration in
child care

♦Continued
uncertainty about
newborns
metabolic status
♦Fear for future
child/children
♦Mother’s
question
about ability to
manage
♦Continued
heightened
vigilance
♦Question need
for parents to be
tested
♦New
aDoreciation

Figure 2. The Structural Model of Challenged Coping and Adaptation of Mothers who
have Infants with Initial False Positive Results.

117

Causal Consideration
The categories of causal considerations identified in this study include newborns,
educational deficits in parents, false positive screening results, educational deficits of the
provider, and lack of communication about screening to parents. Each of these causal
considerations is addressed individually and quotations from the interviews are included
to illustrate the categories included in the model.
Each participant planned for and wanted a healthy infant. This is what they
expected and were prepared for, anything other than a healthy newborn further impacted
their ability to cope and adapt. Participants reported the time after delivery to be a
difficult time for them to focus on what was going on around them and to take in new
education. Many experienced health concerns of their own and did not have the energy to
take in additional education regarding their infant. Examples of participant quotations
that illustrate this theme include the following:
•

Yeah, and he is an in-vitro baby.

•

At the time, afterwards, after giving birth to him, my placenta didn’t deliver right
away and I lost a lot of blood. Um, they were debating whether to do a blood
transfusion, and I came out of that where I didn’t have to have one, thank
goodness. I just had a really tough delivery.

•

Well, he was bom by C-section, his 1 minute APGAR was a 1 and his second
APGAR was a 7 so he was under oxygen for most of the time. He had heart rate
dips and things like that...Maybe I missed stuff because it was such a traumatic
experience. It was all so overwhelming and I had high blood pressure so I wasn’t
well myself.
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Educational deficits in parents. Participants were asked about the education they
had received related to newborn metabolic screening. Participant responses ranged from
having received no education regarding newborn metabolic screening, to having received
a brochure, to being told the screening had been done, to knowing because the screening
had been completed on a previous infant. None of the interview participants felt that they
had received the education they needed to be knowledgeable about the screening process
or the possibility their infant would need to be retested. Representative quotations from
participants when asked to describe the education they received include the following:
•

I remember the hospital giving a folder with a bunch of information there, but it
is funny, I still don’t remember reading about the test.

•

I don’t remember even leaving the hospital with any information that said
anything about it, but there may have been a pamphlet, but I hadn’t looked at it
at it by the time I went home. You know they give you so much stuff, so I
probably got a brochure on it.

•

Not really, and really still don’t know much about it. Um, I knew he was going
to be tested and based on the results, they would contact us if they came back
positive. And that was the least of my worries at the time. So, I didn’t even
really question it.

•

I can’t remember if they (Lamaze instructor) did. We took a baby basics class. If
they talked about it at all, I think that all that they told us was they did the
screenings and before he went home and that was about it. I mean a brief touch
on it, nothing that stuck with us.
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False positive screening result. Participants were asked if the education they
received had prepared them for the possibility of being notified of a false positive
screening result on their infant that required retesting. The pattern that emerged indicated
that participants had not received adequate education to prepare them for this possibility.
Representative participant quotations regarding their perception of receipt of education
that prepared them for a possible false positive initial screening result on their infant that
required retesting include:
•

No, I didn’t (take prenatal classes), but I had with my first (baby). So I didn’t
have any prenatal classes here. Um, and I don’t believe my obstetrician must have
even mentioned anything. I don’t remember getting anything like a brochure; I
don’t remember hearing anything about it until I got the phone call.

•

Um, no, I don’t think I was really prepared exactly, you know, I didn’t know
exactly what it was, you know, and what the test was for, you know, until we
found out, and the doctor explained.

•

No, no, I don’t remember anyone ever saying, you know, that there is something
to be concerned about or that they may call you again.. .1 really don’t remember
any of that, I think they just did what they had to do, you know, I mean like when
we were there, they were doing so many things as it was, you know.

•

I had no preparedness. Um, I guess I would have preferred my original physician
to have called me. I am new to the area. I had no idea who he (the caller) was or
what (he was calling about). So when he said his name, I was (pause) I had no
idea why he was calling me until he told me he was on call for my pediatrician.
But that (pause) put me into tears. I was messed up all weekend.
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Educational deficit of provider. Some of the participant interview responses
reflected a pattern of reluctance on the part of providers, nurses and physicians, to discuss
metabolic screening with the participants. This may have been due to the complex nature
of this testing and the health care provider’s educational deficit or understanding of the
screening process. This further challenged participants’ ability to cope and adapt to the
notification of a false positive screening result on their infant. Examples of participant
quotations that reflect this theme include:
•

It was his second day in the afternoon, and one of the nurses came in to tell us that
he needed to be retested and that the doctor would come into talk to us. But she
didn’t say what, um, what part of the test was abnormal.

•

I was very scared, and irritated because they weren’t giving us answers, we
would ask questions and they (health care providers and nurses) would say, “Oh,
I don’t know.”

•

It was scary because, um, the doctor explained what it was and he really didn’t
know...we didn’t know why, um, they didn’t give a real reason why, um, she
was ‘spose to be retested. They said it was ‘cause they did the test too early, but it
really wasn’t too early...
Lack of communication about screening to parents. This researcher identified an

underlying pattern of lack of communication between the health care providers
(physicians and nurses) to the participants regarding newborn metabolic screening. This
pattern was identified through the previously identified participant quotations about the
lack of education they received regarding newborn metabolic screening and the
possibility of a false positive screening result that required retesting. Other areas where
121

this lack of communication emerged through interviews with the participants included
informing the participants of their right to refuse testing for religious purposes and how
they would find out the results of the screening. Several participants believed they had
been required to sign a consent for this testing to be completed on their infant (consent is
not required as the screening is mandatory) and did not understand why they had not been
provided more information about the screening when they were asked to sign the consent.
Some representative quotations from participants that reflect this underlying pattern of
lack of communication include the following:
•

I don’t recall them telling me that the test was done.

•

When we were in the hospital after he was bom, they told us that his hearing
screening was done but they didn’t say anything about any other tests. I mean, if it
wouldn’t have been for me being a nurse knowing about those tests, you know we
wouldn’t have known otherwise.

•

I don’t remember anyone asking that (my right to refuse for religious purposes) or
telling me that the testing was done.

•

Nobody asked me about that in the hospital - if it was against my religion to do
the test or something.

•

It would have been the nursery nurse and it would have been at discharge. She
went over, um, that he had had screening. I, my husband had signed papers, a
consent for him to have the screening, and I didn’t even know he was tested. At
discharge, we were not even sure that he had been tested and that they would
contact us when, if the results came back positive.
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•

No, I don’t remember that (given the right to refuse for religious reasons). Didn’t
I have to sign consent or something?

•

They should get the consents before they do the procedure.

•

We were not notified of the screening results; I just assumed that they were
negative.

•

She (the physician) basically told me that no news was good news (results of
retest)... I don’t know if she looked at it herself or waited for someone to contact
her. I don’t know, I guess I don’t recall having her say everything turned out fine
- I know that she didn’t say that. I was under the perspective that they would let
me know if something was wrong.

•

They didn’t give us a whole lot of information. They just said that well, it was
serious and for the lab value that was elevated there was no treatment.
Through constant comparison of the information that was obtained from

participant interviews, the phenomenon this researcher refers to as “Challenged Coping
and Adaptation” emerged. The causal factors provided this researcher insight into some
of the challenges that the participants faced related to the newborn metabolic screening
conducted on their infant and the education they received. Adjusting to a newborn infant
alone impacts one’s ability to cope. Their ability to cope and adapt was identified to be
further challenged by the educational deficits of the participants and health care
providers, lack of communication, and unexpectedness of being notified of the false
positive screening result that required retesting.
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Phenomenon

The phenomenon that emerged from the analysis of the participant interview data,
using Glaser’s Grounded Theory constant comparative approach was “Challenged
Coping and Adaptation.” Participants had not received adequate education to prepare
them for the possibility of false positive initial newborn metabolic screening results and
needed find ways to cope and adapt to this unexpected information about their infant.
Participants were asked to describe their experiences and responses to being notified that
their infant had a positive newborn metabolic screening result that required retesting. By
comparing the experiences and responses related to being notified of a false positive
newborn metabolic screening result on their infant without adequate preparation that
required retesting, patterns and themes emerged related to their responses which included
feelings fear, anger, frustration, scared, and overwhelmed. The antecedents (casual) and
feelings and responses further challenged the participants’ ability to cope and adapt to
what was happening with their infant. Some representative quotations of participants’
that provide insight into their feelings and behaviors to being notified that their infant
required retesting include:
•

I was overwhelmed. Because the nurse didn’t give us information as far as what
level it was, or ah, you know, what level it was, you know, didn’t know the name
of what level it was or maybe she did know and just didn’t want to tell us in case
we know what that level meant.

•

Well, I guess when you have a baby; everything is kind of a blur. When you have
your baby you wind up with people thronging in through your doors - friends people you have never seen before.
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•

I was really upset, um, because they didn’t provide us with information. Um, the
nurses were okay, but I think they could have been better, you know. Um, they
could’ve explained more that, there’s a lot of abnormal results that come back
normal the second time.

•

Well, I was very scared, very worried.

•

I freaked out.

•

So when he (the on-call physician) said his name, I was (pause) I had no idea
why he was calling me until he told me he was on call for my pediatrician. But
that (pause) put me into tears. I was messed up all weekend.

•

They don’t go into a huge amount of detail but that is a lot of information to take
kind-of in, in your emotional high strung-ness.

•

I thought as a nurse I should know this stuff. All that stuff flies out the window
when they tell you that something is wrong with your baby, you know.

The latter statement is indicative of high anxiety levels.
The experience and responses of participants to being notified of a positive test
result on their infant that required retesting clearly challenged their ability to cope. The
participants’ described feelings of fear and anger, as well as being overwhelmed, scared,
and frustrated. The antecedents (casual conditions) challenged the parents’ ability to cope
and adapt to this new situation. The process of challenged coping and adaptation will be
further explored by examining the context, strategies, intervening conditions, and
consequences.
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Context

The context that weaves through “The Process of Challenged Coping and
Adaptation” was participants’ sense of caregiver discomfort with the infants’ potential
health problems and general lack of knowledge about newborn metabolic screening.
Participants’ perception of the caregivers discomfort and lack of knowledge was evident
in their reports of evasive responses and the lack of responses many caregivers provided
about the results of the newborn metabolic screening completed on the participants’
infants. The education participants reported receiving was often ambiguous, leaving
them feeling scared, frustrated, angry, overwhelmed and unsure they could trust the
information they received. Representative participant quotations that reflect their
perceptions of caregiver discomfort and lack of knowledge as well as the ambiguity of
the screening process include the following:
•

I was really nervous at that point. You know, that something was drastically
wrong. And nobody knowing. I felt kind of like stranded, where, like if we were
in a bigger hospital would they know more or, you know, a children’s hospital.

•

My baby had been retested, but I don’t think they gave me the right reason for the
retesting. They said it hadn’t been done at the right time. I thought it had been
done at the right time and that this wasn’t the reason they retested my baby.

•

She (the physician) said it could be one thing or another, it could be any number
of reasons, but didn’t give a particular reason.

•

When he (the physician) first came in, he didn’t say exactly what it was. Just that
if it was positive, it was serious. I said, you know, what are the signs and
symptoms, and at that point he didn’t know. And I guess I didn’t really feel that
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he was trying to hide stuff, but trying not to get us shook up, but it kind of made it
worse. If he would have explained that day that a certain amount of tests come
back positive and need to be retested and then they are okay.
•

Um, Um, well, it was scary because, um, the doctor explained what it was and he
didn’t really know...we didn’t know why, um, they didn’t give a real reason why,
um, she was ‘spose to be retested. They said it was ‘cause they did the test too
early, but it wasn’t too early because it was the night before, in the middle of the
night before, we left the next day, in the morning. So, so it was after 24 hours.

•

I just wish they would have contacted me right away when they found out. Um,
you know, they may not have thought it was that serious, you know, however,
when it is your own baby, um, that delay is worrisome.

•

I guess the part of the healthcare system that I was most upset with was when I
had to have my baby retested. Um. No one knew where to send me. It was kind of
frustrating to have to go all over.

•

Another thing that I talked about to the original physician who called me - when I
asked him what would happen next, if the test results remained positive. He said
that the baby would probably have to be seen by a specialist in Iowa.
The above quotations from participants demonstrate a pattern of caregiver

discomfort in discussing the screening results with the participants and a lack of
understanding of the newborn metabolic screening process. The information the health
care licensed professionals provided was often ambiguous, incomplete, or lacking in
content. Caregivers did not project to participants that they had a clear understanding of
the screening and retesting process. Some caregivers lacked knowledge regarding where
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to send the participant to have their infant retested or where to refer the infant if the retest
was also positive. This underlying sense of caregiver discomfort and lack of knowledge
further challenged the participants’ ability to cope and adjust to notification of a false
positive initial newborn screening test. In addition, this discomfort and lack of
responsiveness sometimes was perceived by participants as a lack of caring on the part of
the caregiver.
Intervening Conditions
Through constant comparison of participants interviews, patterns and themes of
intervening conditions or actions emerged that had the potential to positively impact the
challenged coping and adaptation process that participants were experiencing. The
categories that emerged included genetic testing, open communication, and access to an
informed health care provider. These three categories all have an underlying theme of
participants’ search for education or information that would help them cope and adapt.
Through genetic testing, participants and caregivers would be able to verify the presence
of a metabolic disorder so that informed decisions regarding treatment could be made.
Open communication between participants and caregivers would result in a more caring
relationship where participants would be able to voice their questions, discuss their
concerns, and agree upon next steps. Informed healthcare providers can serve as a source
of education and counseling for participants, as well as a source of treatment for infant if
needed.
Representative quotations from interviews that reflect the importance participants
placed on these intervening conditions include the following:
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•

When I asked him (the physician) what would happen next, if the test results
remained positive. He said that the baby would probably have to see a specialist
(geneticist) in Iowa.

•

Well, I was very confident with the clinic and my pediatrician... She is really laid
back; I think really too laid back. But I think with my baby she erred on the side
of caution more so and I am totally fine with that. I don’t want to seem like a
neurotic mother because I’m not, but um, she listens to me at least and doesn’t
seem condescending if you, you know, you’re asking too many questions, or
whatever, you know.

•

They (neonatal nurses) described the test to me, they actually brought me and
showed me the paper and showed me how she does a capillary fill of each one
and described that if it was positive - it could have been because something
touched the surface at the time the baby was originally tested.
When open communication between the caregivers and the participants occurred,

it helped parents understand what next steps could be taken if the newborn metabolic
screening came back as a true positive. The caregiver became a source of education and
guidance in planning strategies to respond to the situation. These intervening conditions
positively impacted the participants’ challenged coping and helped them develop
strategies to better respond to the situation.
Strategies
As part of “The Process of Challenged Coping and Adaptation,” participants
identified strategies or actions they implemented to respond to notification of a false
positive initial newborn metabolic screening result on their infant that required retesting.
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The overriding context of caregiver discomfort and ambiguity regarding the screening
and retesting procedures, as well as the lace of intervening conditions influenced the
strategies that evolved. Themes that emerged as parental strategies to cope and adapt
through analysis of interviews included heightened vigilance towards child, searching for
answers to reduce the ambiguity related to the education they had received, and
anticipatory alteration in child care.
Some representative examples of participant quotations from interviews that
illustrate the heightened vigilance towards their infant, their search for answers, and
anticipatory alternation in child care include the following:
•

Yeah, I keep more of an eye on him.

•

You know that mothering instinct kicks in really hard core if you think something
is wrong.

•

It was pretty much my sister and my friend (who I sought information from). The
doctor when he came, said, well, you know, to watch for apnea and excessive
spitting up. He has reflux so he spits up anyway, so that was somewhat
worrisome too. Um, watch for seizures, babies, of course with their startle reflex.

•

I freaked out and got on the internet and searched out as much as I could about
metabolic screening... It lead me to this really long word about diabetic or
metabolic disorder that he could have troubles with his sugars, processing sugar,
which made sense because as I mentioned before, his blood sugar was low when
he was bom. So then I started putting two and two together and thought - ah, ah
- you know, the obvious - ah, ah, positive result. Also, he was not gaining
weight as fast as his sister was. Um, so the doctor had placed him on a formula
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supplementation to breast milk, and that also lead me to believe that maybe the
result was truly positive so, ah, he informed me of the need to have him retested
as soon as possible, which also kind of freaked me out. So I took my infant, not
that day, but I think the Monday following, after the weekend, and had him
retested.
•

I flashed forward, and saw myself getting up every four hours to be sure that he
got something in his stomach. I thought probably at that point, what a drain to
have to spend that much time, after having two, you know, trying to divide my
time. Ah. But you know that probably, you know, it’s just the weight of the
nights of no sleep and having to wake up specifically to feed him and looking
forward to that night when they would sleep all night and wondering if my son
would ever sleep all night because he would have to be woken up and eat every
four hours.

•

There was kind of a relief in a way to know that if it was positive that there was ,
there were ways, you know , to make it better, you know, the formula he had
explained.

Consequences
The consequences experienced by participants who had been notified of an initial
false positive newborn metabolic screening test on their infant reflected themes of
continued uncertainty, fear, unanswered questions, and new appreciation for their infant.
Some participants expressed continued uncertainty about their infants’ metabolic status
and the impact this may have on current and future children. The uncertainty was
identified through the participants’ need for a continued heightened vigilance of their
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infant and concern over the ability to manage if something would be found wrong in the
future. Participants also questioned the need for themselves as parents to be tested to
ensure they did not have a problem. In addition, participant interviews reflected a new
sense of appreciation for having a healthy infant. Representative participant quotations
from interviews that reflect these themes include the following:
•

Um, I am definitely closer...

•

Or if he (her infant) would begin to develop symptoms of, you know, feeling
hungry or needing to be fed more often, or not gaining weight or that something
else further could happen. But he has been gaining weight. So far nothing else has
happened.

•

We are closer... you know that mothering instinct kicks in really hard core if you
think something is wrong.

•

So then, about seven days later, my original pediatrician called back and said that
it was a false positive. But after reading the internet information, it made me even
wonder if it was truly a false positive because there was a possibility that the
second test was wrong, too... So I still kind of wondered in the back of my mind,
you know, if anything were to happen further, then what?

•

So do I go to a genetic counselor and have it tested further? I question if my son
should be tested, my first son? I question whether my husband and I should be
tested for a genetic thing. Ah, as far as that metabolic thing, when I was growing
up, I would always get very ill if I didn’t eat lunch. I remember in school having
to pack saltine crackers and things. So I thought it was legitimate because if I get
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hungry enough, I will get physically ill. And maybe there was a diabetes or blood
sugar problem, so maybe that was why he had a blood sugar problem.
•

If we were going to have future children, if they would be prone for something.

•

I guess if he is crying and stuff, I guess maybe I am more calm now, because I
guess it could have gone the other way and we wouldn’t have him right now. And
probably, you know, that has helped; I don’t get as frustrated as maybe someone
else would.

•

I think every parent wants to be educated about what is going on with their
children.

•

It sounds kind of silly, but you can’t have questions about something that you
really don’t know much about. You know, which is unfortunate. If I knew more, I
would be asking lots of questions.

•

It (feelings for infant) probably was stronger after this than before.

•

lam just happier to have him (laughs). Happy to know that his is okay, safe, and
that he is healthy. That makes me feel really good.
The above quotations from participants reflect a theme of continued uncertainty

and search of answers regarding the newborn metabolic screening completed on their
infants even, after the notification that the retest came back negative. Interviewees
identified concerns regarding the need for their other children to be tested, for themselves
as parents to be tested, and for impact on future children. Some participants still
monitored their infants for potential signs and symptoms of a metabolic condition. All
participants were relieved that the retest on their infant was negative and that their infant
was healthy.
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In summary, the structural model of “Challenged Coping and Adaptation”
emerged through the constant comparison of participants’ interview responses to open
ended questions regarding their experiences and responses to being notified that their
infant had a false positive initial newborn metabolic screening result that required
retesting. This model represents the causal considerations, the phenomenon that emerged,
the context and intervening conditions, and strategies participants implemented, and the
consequences that resulted from the parents’ experience (Glaser, 1978). Educational
deficits, the search for understanding, and need for communication between participants
and their care providers are significant themes that emerged throughout the model.
Summary
In Chapter IV, the results of the analysis of the quantitative and qualitative data
collected to respond to research questions 1 to 5 has been presented. In the next chapter a
brief summary of this study and focus on the conclusions that can be drawn, as well as
implications for nursing education, practices, policy, and further research are presented.
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CHAPTER V
FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
Introduction
With advances in technology, the number of newborn metabolic diseases screened
has increased. In order to identify the greatest number of true positive results, the
screening must be completed with a high level of sensitivity. The combination of
screening for more newborn diseases and the high level of testing sensitivity needed to
identify true positive cases has resulted in an increase in the number of false positive
initial newborn metabolic screening results (initial result is outside normal range)
(McCabe, 1982; “Newborn Screening,” 2003). Parents are often provided with minimal
to no education related to newborn metabolic screening to prepare them for the
possibility of being notified of a false positive initial screening result on their infant that
requires retesting. Few studies have been conducted on the effect on parents related to
being notified of a false positive initial newborn metabolic screening result on their infant
that needs retesting (Paul, 1999; Sorenson, Levy, Mangione, & Sepe, 1984). In addition,
minimal information is available related to parents’ perception of the education they
received and the effect of notification of a false positive initial result or parental
responses and experiences upon receipt of such notification.
A mixed quantitative and qualitative method of inquiry was necessary to
accomplish the purpose of this study. The purpose of the quantitative component of this
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study was to determine whether parents perceived they received education regarding
newborn screening of their infants prior to testing and their perception of the quality of
that education. Further, the influence of Orem’s basic conditioning factors (age, gender,
family system factors, health state of infant, and socio-cultural orientation) to parents’
perception of receipt or lack of receipt of newborn metabolic education was explored.
Also examined was the effect of newborn metabolic screening education regarding the
possibility of a false positive initial newborn metabolic screening result on the parents’
relationship with their infant in parents who perceived they had received this newborn
metabolic screening education as compared to those who perceived they had not received
this education. The quantitative component of this study used a correlational descriptive
survey methodology to analyze the data collected to respond to the first four research
questions.
The purpose of the qualitative component of this study was to explore parental
experiences and responses to notification of a false positive initial newborn metabolic
screening result on their infant that required retesting. The qualitative component of the
study used a grounded theory methodology and responded to this study’s last research
question. Triangulation of the two methods allowed this researcher to cross-validate and
corroborate the findings (Creswell, 2003) as well as expand the body of knowledge
regarding parents’ experiences and responses to notification.
In this chapter, the findings of the study are addressed in the order in which the
research questions were presented beginning with a brief summary of the descriptive
data. Each research question is restated, followed by a brief discussion of the main
findings related to the question. It is important to note that the findings are generalizable
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only to North Dakota. Conclusions resulting from this study are stated, including how the
conclusions related to the theoretical framework as well as to other relevant studies. This
chapter concludes with a section that discusses recommendations for nursing, practice,
research, and policy.
Findings
Descriptive Data Findings
A total of 1,291 surveys were sent to mothers of live infants bom during the
months of August and September 2005. The response rate to surveys was lower than
expected with 190 surveys returned for a response rate of 14.72%. While the surveys
could have been completed by either parent, mothers were identified as completing
99.0% (n = 188) of the surveys returned. This could have been due to addressing the
envelops containing the surveys to the mothers or that the mothers have a greater
connection to the infant in the early newborn period than the fathers. Ages of the
participants ranged from 15 to 42, with almost three-fourths (n = 156, 72.2%) falling
between 20 to 34 years of age.
Review of the few earlier related studies identified reflected that minimal
descriptive data related to the parents appeared to be collected. Noteworthy descriptive
demographic data identified in this study that could have an impact on the results of this
study include the considerable number of participants that were well educated with a
bachelor’s degree or higher (n = 108, 56.9%), were employed in professional or similar
licensed professional occupations (n = 82, 44.8%), and reported an annual family income
of $50,000 or greater (n = 96, 51.3%). This can be compared to the lesser number of
participants who report not having earned a high school degree (n = 12, 6.3%), not
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employed or currently being a student (n = 57, 30%), and having an annual family
income of less than $10,000 (n = 13, 6.8%).
In addition, the majority (n = 158, 83.2%) of participants were married at the time
they completed the survey, and 78 (41.1%) participants indicated their newborn infant
was their only child. Ninety percent (n = 171) of the participants reported their ethnicity
to be white Caucasians, while the remainder reported having a variety of ethic
backgrounds which is very reflective of the overall population of this state. The
descriptive data clearly presents a skewness to the data that was also reflected through the
Kolmorgorov -Smirnov test. As a result, nonparametric statistical tests were used to
evaluate the results of research questions 1 to 4. This skewness of the sample was not
reported in the other similar studies which had been reviewed (Sorenson, Levy,
Mangione, & Sepe, 1984; Waisbren et al., 2003; Baroni, Anderson, & Mischler, 1997).
Research Question 1
What are the perceptions of parents, as dependent care agents, of receipt of
education regarding newborn screening?
Survey participants were asked to rate their agreement or disagreement using a
Likert Scale with the following statement: You were provided with education regarding
newborn metabolic screening prior to testing. The rating options included the following:
1 = Strongly Disagree; 2 = Disagree; 3 = Agree; 4 = Strongly Agree; and 5 = Not
Applicable. The responses to this statement identified that approximately two-thirds
(n = 126, 66.3%) of the participants did not perceive they had received education about
newborn screening prior to testing, while approximately a quarter of the participants
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(n = 49, 25.7%) reported that they did perceive they had received this education. In
addition, 14 participants (7.4%) rated this statement as not applicable and qualified their
response with written statements indicating they did not know newborn screening was or
they did not know if their infant had been tested. Many of the participants who perceived
they had received education also provided written comments qualifying their response
such not actually remembering, hearing general statements, receiving a pamphlet, or
having knowledge of the screening due to personal experience of working in the
department.
The mean rating on the Likert Scale was 1.857 for the 175 participant responding
that they strongly disagreed, disagreed, agreed, or strongly agreed they had received
education regarding newborn metabolic screening prior to their infant being tested. This
indicates that most participants perceived they had not received newborn metabolic
screening education prior to their infant being tested.
These results support this researcher’s hypothesis that parents do not perceive
they received newborn metabolic education from their health care providers prior to the
screening of their infants. This does not provide parents with the knowledge needed to
make the necessary care decision for their infants. This gap in provision of parental
education could be related to the healthcare licensed professional’s knowledge deficit and
discomfort in trying to respond to the questions parents may ask. If parents are unaware
of the screening, they are unable to ask the healthcare providers questions. This
quantitative data was supported through the qualitative process by parents describing this
phenomenon.
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Research Question 2
What are the perceptions of parents, as dependent care agents, regarding the
quality of the education they received in preparing them for the possibility of a false
positive initial newborn metabolic screening result and the need to have their infant
retested?
Information was gathered to respond to this research question through
participants’ responses to a series of six statements regarding their perception of the
quality and content of newborn screening education they received. The participants were
asked to rate their agreement or disagreement to the statements using a Likert Scale
(1 = Strongly Disagree; 2 = Disagree; 3 = Agree; 4 = Strongly Agree; and 5 = Not
Applicable). The data obtained from participants’ responses to the statements revealed
that over half of the responding participants (n = 107, 56.3%) reported they did not
perceive the education they had received prior to their infants’ screening was of high
quality. In addition, close to two-thirds (n = 123, 64.8%) of the participants felt they had
not received quality education from their physician, while less than a quarter
(n=33, 17.4%) reported they perceived they had received quality education from their
physician. Furthermore, two-thirds (n = 126, 66.3%) of the participants perceived they
had not received quality education from the nursing staff, while less than a quarter
(n = 32, 16.8%) reported they had received quality education from nursing staff.
Parents’ overall perception that the education they received was not of high
quality again suggests an educational deficit of the health care providers and their
discomfort in responding to parents questions. Parents’ perception of the quality of
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education provided by both their physicians and the nursing staff was similar indicating a
pervasive lack of education on this issue.
Participants were also asked to indicate their agreement or disagreement to
statements regarding the content of the education they received using the above identified
Likert scale. Over half (n = 115, 60.6%) of the participants reported they did not perceive
they had been provided with education to prepare them for the possibility of a false
positive screening result, while less than a quarter (n = 29, 15.3%) reported they
perceived they had received education that prepared them for this possibility. Almost
two-thirds (n = 120, 63.1%) of the participants reported they had not been provided with
education regarding their right to refuse for religious purposes and less than a quarter
(n = 35, 18.4%) of the participants reported they had been provided this information. In
addition, approximately two-thirds (n=l 18, 62.1%) of the participants perceived they had
not received education about how they would be informed of their infants’ screening
results. While this may appear surprising due to the current focus on provision of health
care education to patients and their families, this researcher has identified newborn
metabolic screening as an area that is advancing so quickly, it is hard for healthcare
providers to stay current. As a result, healthcare providers may, indeed, feel unsure of
their information when responding to parents and feel more comfortable avoiding
questions than providing inaccurate information. Furthermore, the rate of occurrences for
some of these disorders are so low that experienced health care providers may never have
any experiential base with these diseased to draw upon.
The mean scores of the Likert responses of participants reporting their agreement
or disagreement with the statements ranged from 1.20 to 1.26. These mean scores also
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identify that most of the participants strongly disagreed that they had received quality
education about newborn metabolic screening, including the education from their
physicians or nursing staff. The mean scores also identify the most of the participant did
not perceive they had received education regarding the possibility of a false positive
initial screening result, their right to refuse for religious purposes, or how they would be
notified of the results of the screening.
The failure of healthcare providers to provide parents with this critical education
information has moral and ethical implications as well as negatively impacting the quality
of care and services provided. Parents are not provided with the opportunity to make
informed decisions regarding testing related to their religious tenets, nor are they
prepared for the possibility of a false positive screening result and decisions that may
need to made if the further testing confirms the screening result.
In addition, participants were asked to indicate their top sources of education
regarding newborn metabolic screening. Parental responses to the survey indicated that
non-licensed professional sources of education were most frequently referenced by
participants with books and pamphlets being identified as the first resource by 43
participants (22.6%). Participants rated pediatricians as their number one resource (n=18;
9.5%), followed by the hospital nurse (n = 11, 5.8%), the nursery nurse (n = 9, 4.7%), and
the obstetrician (n = 9, 4.7%). The hospital nurse is the nurse who works with labor and
delivery and postpartum, while the nursery nurse provides care for the infant. Dependent
upon the size of the hospital and the department, this can be the same individual or two
different individuals. This researcher found it interesting that nursing was identified by so
few of the participants as a source of education as nurses work directly and continuously
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with parents throughout their hospital stay. This is an area where nursing education is
needed to empower nurses to serve as an educational resource to parents.
Research Question 3
What is the influence of the basic conditioning factors (age, gender, family system
factors, health state of infant, and socio-cultural orientation) on the parents’ perception of
receipt of newborn metabolic screening education between parents who perceived they
had received the education compared to those who perceived they had not receive
education?
The relationship between the basic conditioning factors (age, gender, family
system factors, health state of infant, and socio-cultural orientation) and parents’
perception of the newborn metabolic screening education and the quality of the education
they received was examined to respond to this research question. The family system
factors in this study included participants’ occupation, spouse or partners’ occupation,
participants’ education, spouse or partners’ education, marital status, length of marriage,
and number of children. Socio-cultural orientation included the mothers’ ethnicity and the
annual family income.
Based on the statistical analysis completed, a significant difference was identified
between age groups related to both their perception of receipt of newborn metabolic
screening education (p = 0.005) and the quality of education (p = 0.034) they received.
The post hoc analysis of parents age related to the participants’ perception of receipt of
education identified a significant difference in the perception of education between the 40
to 45 years age group and all other age groups. In addition, the 30 to 34 years age group
was also identified to have a significant difference of the perception of education with the
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25 to 29 age group and the 35 to 39 age group. This significant difference could be
attributed to the additional life experiences and education of the participants in the 30 to
34 and 40 to 45 age groups compared to the younger participants. In addition, the
participants in the older age groups may have had more exposure to the newborn
metabolic screening process, in some instances, due to having previous children so had
more confidence that their children would be healthy.
A post hoc test was also completed related to participants’ age and their
perception of the quality of education they received. A significant difference was
identified in the perception of receipt of high quality newborn metabolic screening
education prior to testing between the 40 to 45 years age group and all other age groups.
No other significant differences between groups related to age were identified. It was
somewhat surprising that there was a significant difference between the 40 to 45 age
group and all other participants related to their perception of the quality of education.
This significant difference could be due to education, life experiences, previous children,
or the heightened concerns related to having children at this age.
A statistical analysis completed to examine if there was a significant difference
between participants’ occupation and their perception of receipt of education and the
quality of education they received. No significant difference (p = 0.179) was identified
between participants’ occupations related to their perception of receipt of education.
However, a significant difference (p = 0.03) was identified between participants’
perception of the quality of education they received and their occupations. A post hoc
pairwise comparison of multiple groups identified a significant difference between the
student or unemployed group and both the manual or self employed group (p = 0.019)
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and the white collar group (p = 0.023) related to their perception of the quality of the
newborn screening education they received. No other significant differences between
participants occupations and perception of the quality of education was identified.
The significant difference which was identified related to perception of the quality
of education and the occupations of the participants was somewhat expected. The sample
was skewed due to the large number of participants who were well educated and
employed in manual and professional or licensed professional positions. It would be
expected that their perceptions of quality would differ from the participants who were in
the student or unemployed group.
Statistical analysis of the other basic conditioning factors for differences between
groups was completed. No other significant differences were noted between groups
regarding the relationship of participants’ perception of the receipt of newborn metabolic
screening education or the quality of the education. The other basic conditioning
examined included spouse or partner’s occupation, participants’ education, spouse or
partners’ education, marital status, length of marriage, number of children, health state of
infant, ethnicity, and annual family income. As 99% (n = 188) of the participants were
female, no statistical analysis was completed related to the relationship between gender
and perception of receipt of education or the quality of the education. This was not
surprising as the letter sent to the participants was sent to the mothers’ identified by the
birth registry. In addition, mothers often have a closer relationship to the newborn infant
due to the care the infant requires such as breastfeeding. It was anticipated that most
mothers would identify completion and return of the survey as their responsibility.
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The analysis of the information obtained to respond to this research question
identified a relationship between the age of the participant and their perception of receipt
of newborn metabolic screening education and the quality of the education. The analysis
also identified a relationship between the participants’ occupation and their perception of
the quality of the education they received. This information is important for the health
care provider as they work with parents to meet their educational needs in this area.
Research Question 4
Is there a difference in parents’ relationship with their infant between parents who
perceived they had received newborn metabolic screening education regarding the
possibility of a false positive initial result compared to those who did not receive
education?
The effect on participants of receipt of newborn metabolic screening education
regarding the possibility of a false positive initial screening result on their infant was
measured through parents’ completion of the PSI/SF. The PSI/SF measures parental
distress, parent-child dysfunctional-interaction, difficult child, and total stress. For this
analysis, all responses from participants who completed the PSI/SF were converted to
percentage ranks and entered into SPSS for statistical analysis. The Mann-Whitney U test
was used to determine if there was a statistical difference between the participants who
perceived they had received education regarding the possibility of a false positive initial
newborn screening result on their infant that would require retesting and those who
perceived they had not received this education. No significant differences (p>.05) were
identified between the two groups. This researcher did not find these results surprising as
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in most cases parents would not even realize they had not received this education unless
they were notified of a false positive test result.
Twelve participants reported that they had been notified of a false positive initial
screening result that required retesting, ten of which completed the PSI/SF. Further
analysis of this smaller sample was completed regarding the effect of receipt of newborn
metabolic screening education regarding the possibility of a false positive initial
screening result on their infant between the participants who perceived they had received
this education and those perceived they had not. While no significant results (p>.05) were
identified between these two groups related to parental distress, parent-child
dysfunctional-interaction, difficult child, or total stress, there was a noted increase in the
significance (p = .077) of the effect of education related to parent-child dysfunctional
interaction experienced by the participants who had been notified that their infant
required retesting compared to the overall sample of participants (p = .620). This increase
in the significance of the effect of education related to parent-child dysfunctional
interaction in this study is consistent with the findings of a previous study. In the study
completed by Waisbren et al. (2003), mothers of infants with a false positive screening
had scored significantly higher (pc.OOl) on the PSI/SF than mothers of infants with a
negative (normal) screening result. Waisbren et al. (2003) also identified that mothers of
infants with false positive screening result scored significantly higher (pc.OOl) in the
parent-child dysfunctional interaction area. This finding supports the hypothesis that
education regarding newborn metabolic screening and the possibility of a false positive
initial screening result that requires retesting does positively effect parents’ response to
notification.
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Research Question 5
What are the experiences and responses (e.g., behaviors, thoughts, feelings, and
attitudes) of parents notified of a false positive initial newborn metabolic screening result
(result is outside normal range) on their infant that requires retesting?
A qualitative method was used to obtain and analyze the information needed to
address this research question. Willing participants who had been notified of a false
positive initial newborn metabolic screening result on their infant that required retesting
were interviewed to obtain information regarding their experiences and responses to this
notification. Of note, three of the eight participants interviewed provided information
during the interview that differed from the initial information they had provided in that
they identified uncertainty or denied their infant had a false positive initial screening
result the time of the interview. The interviews of these three participants were
transcribed as well as the interview of the other five participants due to the added insight
this provided regarding the responses and experiences of parents. However, only those
portions of their interviews that pertained to their experiences related to newborn
metabolic screening education and interactions with health care providers were included
in the results section.
The information obtained through interview was analyzed using Glaser’s (1978,
1992, & 1998) constant comparative approach. Through open coding and selective
coding, patterns and themes were identified from which the phenomenon (core concept)
emerged. A structural model emerged as a result of this analysis process that presented
the core variable of Challenged Coping and Adaptation in response fear, anger,
frustration, scared, and overwhelmed are as result of this notification of a positive result.
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This model emerged through constant comparison of the interview data and discussion
with a mentor and colleague. The structural model of the phenomenon that emerged was
named “Challenged Coping and Adaptation if Mothers who have Infants with Initial
False Positive Results” (see Figure 2).
Representative quotations of participants that reflect this phenomenon include the
following:
•

I was overwhelmed. Because the nurse didn’t give us information as far as what
level it (test result) was, or ah, you know, what level it was, you know, didn’t
know the name of what level it was or maybe she did know and just didn’t want
to tell us in case we know what that level meant.

•

I freaked out and got on the internet and searched out as much as I could about
metabolic screening.

•

I thought as a nurse I should know this stuff. All that stuff flies out the window
when they tell you that something is wrong with your baby, you know.

The causal considerations that emerged related to the phenomenon included giving
birth to a live newborn infant, educational deficits in parents, false positive screening
results, educational deficit of the provider, and lack of communication. The context that
weaves through the Challenged Coping and Adaptation structural model was participants’
perception of the caregivers discomfort and lack of knowledge, as well as the ambiguity
about newborn metabolic screening procedures that came through in their evasive
responses or lack of response to the participants’ questions. Through constant comparison
of participant interviews, patterns and themes of intervening conditions emerged that had
the potential to positively impact the challenged coping and adaptation process that
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participants were experiencing. Patterns and themes of intervening conditions included
genetic testing, open communication, and access to an informed health care provider. It is
this researcher’s contention that nursing needs additional education regarding newborn
metabolic screening so that nursing can be effective advocates and provide parental
education in this area.
As a part of the process, patterns and themes of participants’ strategies or the
actions they implemented to respond to the notification of a false positive initial newborn
metabolic screening result on their infant that required retesting emerged. Strategies
included heightened vigilance towards the child, searching for answers to reduce the
ambiguity related to the education they had received, and anticipatory alteration in child
care. Even after notification that the screening result was a false positive (long term
consequences), parents reported continued uncertainty about their infant’s metabolic
status and the impact this could have on current or future children. They often continued
to have a heightened vigilance of their infant and questioned the need for themselves as
parents to be tested to ensure they did not have a problem. Representative quotations that
illustrate the patterns and themes of each part of the model discussed above are located in
the qualitative results section in Chapter IV.
Conclusions
The results of this study show that most parents of infants bom in North Dakota
during the time frame of the study perceived they had not received education regarding
newborn metabolic screening prior to their infant being tested. Many of the parents
provided written comments indicating they were not aware if the screening had been
completed on their infant. In addition, several parents who reported they had received
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newborn metabolic screening education provided written comments that contradicted
their positive response. Several parents indicated they believed this screening did not
apply to their infant that they were unsure if the screening had been completed on their
infant, or they think they received the education but did not really remember.
Most of the parents did not perceive the education they did receive regarding
newborn metabolic screening was of high quality; many indicating that neither their
physician nor nursing staff had provided them with quality education. Furthermore, most
parents perceived they had not been educated about the possibility of a false positive
initial newborn screening result that would require retesting, their right to refuse for
religious purposes, or how they would be notified of the results.
Possible reasons for parents’ perception of not receiving newborn metabolic
screening education should be considered. Possible reasons include that parents may not
have received education from their physician or from nursing staff, education may have
consisted of a pamphlet that the parent may or may not have read, or the education may
have been provided during a time when there were so many other stressors that they did
not recall receiving education. Whatever the reason, parents deserve and have the right to
be informed about tests that are completed on their infant and health care providers have
a moral and ethical responsibility to ensure that parents received the needed education
(Bryant, Homs, Longo, & Schiefelbien, 2004). This education is critical for parents as
parents strive to be effective dependent care agents for their infants. Bryant, Homs,
Longo, and Schiefelbien (2004) identify that parents “need information about what tests
are included in the newborn screen, their infant’s testing status and when to expect the
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results, the potential for repeat testing, and ultimately whether the results were normal or
abnormal” (p. 313).
This study also examined Orem’s basic conditioning factors to determine if there
was an influence between the basic conditioning factors selected for this study and
parents’ perception of education. Parental age and occupation were identified to be
significantly related to parents’ perception of receipt of education. Parental age also had a
significant impact on parents’ perception of the quality of the education. This information
is important since parental age and occupation may influence what strategies are used to
provide education to parents.
No significant results were identified in the quantitative portion of the study
related to the effect of parental education regarding the possibility of a false positive
initial screening test on their infant. However, when the sample was narrowed down to
parents who had been notified that their infant required retesting, while the results were
still not considered significant, there was a noted increase in the significance of the effect
of education related to the parent-child dysfunctional interaction. When this result was
cross-validated with the qualitative findings, it became evident that education did have an
effect on parents’ experiences and responses to being notified of a false positive initial
screening result.
Through constant comparative analysis of the qualitative data obtained during
interviews with parents who had been notified of a false positive screening result that
required retesting for patterns and themes, the structural model of the core variable
Challenged Coping and Adaptation emerged (see Figure 2). To gain a better
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understanding the relationship between the patterns and themes that emerged, a process
model was developed (see Figure 3).

No adequate
reason given
for need to
retest infant

Educational
deficit and
discomfort of
health care
provider

Inadequate
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parent
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need to retest

Parents
have new
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- anger
- frustration
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Parent’snotified
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Strategies or
Attempts to Cope
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because it is
treatable
Anticipatory
alteration in
child care

Long term Effects or
Consequences
Relief
Continued
uncertainty
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eye on infant
- Closer
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Figure 3. Process Model showing the Phenomenon “Challenged Coping and Adaptation”
of Mothers who have Infants with Initial False Positive Results.
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This model provides insight into the flow or lack of flow of quality education to
parents and the relationship this has to the phenomenon. Parents do not even know what
they need to ask the health care provider unless they are provided with some initial
education. A representative quotation of a parent was “It sounds kind of silly, but you
can’t have questions about something that you really don’t know much about. You know,
which is unfortunate. If I know more, I would be asking lots of questions.” Parents
reported experiencing relief after receiving the results of the retesting. However, they also
indicated that they continued to experience uncertainty regarding the accuracy of the
results of the repeat testing, tended to keep a closer eye on their infant and have a closer
relationship, and have a new appreciation for having their infant. It is this researcher’s
belief that parents’ lack of awareness about newborn metabolic screening is directly
related to the health care providers’ knowledge deficit about newborn metabolic
screening and their discomfort in providing education to parents that may result in
questions.
The model depicted in Figure 4 provides additional insight into the relationship
that emerged regarding parents seeking education after notification of a false positive
initial newborn metabolic screening result on their infant that required retesting and
sources of education. As can be seen in the figure, parents turn to informal sources of
education when their search for education is not adequately responded to through the
formal route. Parents perceive they have received limited information from their
physician and nursing to respond to their questions. This will result in the parent
experiencing more fear, and anger as well as feeling of being scared and overwhelmed.
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This challenges their ability to cope and adapt with the situation. Parents then turn to
other more informal, yet familiar and trusted, sources to help them find the information
and answers they are seeking. The informal sources may include the internet or websites,
friends, and family. This further emphasizes the importance of healthcare licensed
professionals providing parents with quality newborn metabolic screening education prior
to the newborn metabolic screening of their infant.

Figure 4. Model Exploring Interactions around the Search for Knowledge by Parents with
Formal and Informal Sources when an Initial False Positive Result Occurs in their Infant.
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In summary, the results of this study clearly identify that most of the participants
did not perceive they had received newborn metabolic screening education prior to their
infant being tested and that the education they did receive was of poor quality. The basic
conditioning factors of parental age and occupation have a relationship to the perception
of receipt of education and parental age also has a relationship to parents’ perception of
the quality of education.
A significant (p<.05) effect was not identified regarding education about the
possibility of a false positive initial newborn metabolic screening result in parents who
perceived they had received this education and those who did not. However, when the
sample consisted of only those parents who identified they had been notified of an initial
false positive screening result on their infant that required retesting, the significance
increased related to parent-child dysfunctional interaction area on the PSI/SF. When this
information was cross-validated with the qualitative data, it became evident that parents
perceived they had not received adequate education or quality of education from formal
sources to prepare them for the possibility of being notified of a false positive screening
result on their infant.
The parents’ unpreparedness for retesting resulted in the parents’ experiencing the
core variable of Challenged Coping and Adaptation. A significant pattern that emerged in
this process is the parents’ search for education to help them cope and adapt. Many
parents sought information from sources other than their health care providers as they
were not obtaining the education they needed from them. This study provides new
knowledge to the body of nursing as we work with parents in the supportive educative
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nursing system to provide parents with the education needed to help them become
dependent care agents for their infants.
Recommendations
Based on the findings and conclusions resulting from this study,
recommendations were made for nursing education, practice, research, and policy
development.
Nursing Education
The results from this study indicate that nursing has a minimal role in providing
education to parents regarding newborn metabolic screening, and thus in promoting
dependent care agency. With the continued increase in the number of diseases screened,
it is important that nursing be provided education related to the testing process, diseases
tested for, and information to be provided to parents regarding the testing process and
follow-up when the initial screening test result comes back positive (Spahis, 2000). In
addition, it is important that nursing be provided education related to the importance of
communicating to parents regarding the potential of needing to have their infant retested
as well as their right to refuse for religious reasons (“Newborn Screening,” 2003).
For nurses to have an active role advocating for parents through provision of
parental education, nurses themselves require education beginning in undergraduate
programs and continuing through in-services and other educational methods when they
are in practice as new information evolves. Newborn metabolic screening is so new and
the number of diseases tested for continues to increase with changes in technology.
Nursing needs to be knowledgeable regarding the changes in newborn metabolic
screening program and process, as well as the requirements in this state in order to be
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effective in a supportive-educational role in the provision of education to parents to
empower them as the dependent care agents.
Nursing Practice
This study identified that most of the parents surveyed perceived they had not
received education regarding newborn metabolic screening and the quality of the
education they did receive was poor. In addition, most of the parents indicated that they
had not been given the opportunity to refuse screening for religious purposes or even
been informed that the screening had been completed. These findings clearly identified
the need for nursing to provide parents with a higher quality of education.
Gracey and Bryant (2004) developed a two page teaching tool for nursing to use
in providing metabolic screening education to parents. This tool provides short and
concise answers to questions that are frequently asked by parents including the following:
•

What is newborn screening?

•

Why does my baby need screening?

•

How is the screening test done?

•

How will I get the results?

•

What disorders are screened for?

•

What is supplemental testing?

•

Does my baby need this additional screening test?

•

Where can I get more information? (pp. 318-319)

Evidence was not provided regarding the effectiveness of this tool in practice and further
testing is needed. However, a tool such as this would clearly guide the nurse in providing
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parents with education and respond to many of the questions parents may have about
newborn metabolic screening.
In addition to providing education for parents in response to the questions such as
those identified by Gracey and Bryant (2004), it is important to emphasize to parents that
due to the number of diseases screened for in North Dakota, there is a high possibility
that the initial screening result will come back positive and the infant will require
retesting. However, the chances of a true positive result are low (Kotzer & McCabe,
1988). Education also needs to be provided prior to screening regarding parents’ right to
refuse for religious purposes. Nurses can be advocates for parents through provision of
this information.
The timing for provision of education is also a factor nurses need to consider.
Education should begin early on in the pregnancy and continue to be addressed
throughout the pregnancy by the obstetrician, office staff, prenatal education staff, and
Lamaze instructors prior to the delivery (“Newborn Screening,” 2003). During this study,
parents identified that the immediate postpartum period was so busy and overwhelming
that it was hard for them to focus on education provided them. Several parents
recommended providing education during the pregnancy when they would be able to
focus on the information. However, it is also recommended that nurseries in hospitals
provide parents with written information to read immediately postpartum and to review
this information with parents prior to the screening being completed (Bryant, Homs,
Longo, & Schiefelbein, 2004; “Newborn Screening,” 2003).
The order for newborn metabolic screening is usually written as a physician’s
standing order. Prior to drawing the specimen, the nurse should ensure education was
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provided to parents to prepare them for their newborn’s metabolic screening result,
inform parents of their right to request a waiver to the testing based on religious concerns,
and prepare the parent for the possibility that the newborn may require additional testing
dependent upon the screening results, including where they should go to have retesting
completed should the need arise. While the nurse cannot be held liable for not providing
parents with education and informing them of their right to refuse for religious purposes,
nursing does have the moral and ethical duty to ensure this education is provided (G.
Guido, personal communication February 3, 2006).
In addition, provision of newborn metabolic screening education can have a
positive impact on parents’ ability to cope and adapt to notification of a false positive
newborn metabolic screening result. Paul (1999) reported that providing education to
parents regarding newborn metabolic screening has been found to have a positive impact,
to take minimal nursing time, and does not appear to result in an increase in the number
of screenings requested to be waived.
Nursing Research
Nursing staff should become actively involved in promoting research and in
evaluating the current newborn metabolic screening program. In 1971, the World Health
Organization recommended seven criteria to be used to evaluate the success or failure of
a population-based newborn screening program. These criteria remain valid today and
nursing can take an active role in utilizing this information to evaluate the success of
North Dakota’s expanded newborn screening program and promote policy change when
the need is identified.
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The criteria recommended by the World Health Organization includes the
following are that: (a) the screening test must lead to an improvement in the end result
and not simply advance the time of diagnosis; (b) the effectiveness of screening for each
disease included in screening must be determined through clinical trials before addition to
the screening program; (c) health services must be available to confirm diagnosis of a
positive screening test and to provide treatment for those who have a positive diagnosis;
(d) the cost benefit and cost effectiveness of mass screening must be identified for the
development of the necessary diagnostic and therapeutic services; (e) the incidence,
distribution, severity, and alternate approaches to detection and control for each disease
must be known; (f) the cost, sensitivity, specificity and acceptability of the screening test
must be known, and false positives and false negatives should be minimal to none; and
(g) the end result for the individual must be greater than the side effects of treatment or
the stigmatism that may result from having the diagnosis (McQueen, 2001).
Consistent with the World Health Organization criteria, for the new diseases
included in newborn metabolic screening, research is needed regarding long-term
outcomes of early diagnosis through screening rather than through clinical diagnosis.
Nursing can also conduct research into the health services that need to be available to
confirm positive screening results as well as treatment options. Other areas of research
include studying if the end result of diagnosis through screening is greater than the side
effects of treatment or stigma resulting from diagnosis (McQueen, 2001).
Another recommendation for further research to be completed related to parents
perception of receipt of education and the effectiveness of parent education related to
newborn metabolic screening using a larger sample size than was able to be obtained in
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this study. Repeating the qualitative component of the survey using a larger sample size
would also be beneficial as more information regarding the experiences and responses of
parents to a false positive initial screening result will allow nursing to increase their
advocacy of parents and impact future policy decisions regarding newborn metabolic
screening.
Some other areas for nursing research regarding newborn metabolic screening
include the fathers’ perception of the newborn screening process and education received,
the fathers’ experiences and responses to being notified of a false positive initial
metabolic screening result that requires the infant to be retested, and the topics to be
covered with parents and the timing of education. An effective education program can
help parents be prepared for a positive or false positive initial newborn metabolic
screening result and decrease the effect on the parent.
Policy Development
Newborn metabolic screening has advanced significantly over the past few
decades. What started with one man seeking a test which would identify a metabolic
disease when his son was bom with PKU has grown to population based newborn
screening for over 40 diseases. While progress is being made towards establishment of
national policy in the area of metabolic screening, presently each state is currently for its
own policy development in this area (General Accounting Office, 2003). Without regards
for national criteria, North Dakota’s current policy is to screen for 40 diseases.
Several issues with ethical implications remain unresolved related to newborn
screening that should be considered in policy development. The availability of screening
for over 30 metabolic diseases with one test is an incentive to promote expanded testing
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for diagnostic purposes because the screening test is available. It is important that the
screening be completed for specific diseases because it is warranted based on
recommended criteria such as incidence, availability of effective treatment and payment
for treatment (“Newborn Screening,” 2003).
The need for parental consent for newborn metabolic screening needs further
policy development (Mandl, Feit, Larson, & Kohane, 2002). Currently, newborn
metabolic screening is mandated in North Dakota and consent is not required. Requiring
informed consent before screening would result in the need to provide parents with
education and knowledge related to the testing being completed on their infant. This
education would also help prepare parents for the possibility of a false positive screening
test that required retesting. In addition, parents currently have the right to refuse for
religious purposes. However, they are not provided the opportunity to refuse if they are
not informed about the potential screening. Informed consent would provide parents with
this opportunity to exercise this right.
Additional policy development is also needed related to blood storage and
possible future use of the residual blood sample. Most parents are unaware that the
residual blood sample is stored. Bryant, Homs, Longo, and Schiefelbein (2004)
identified that the “ethical challenges include developing guidelines for use of residual
blood for purposes other than those for which they were originally obtained while
protecting the privacy and confidentiality for infants and their families” (p. 309). This
concern was previously identified in the report by the National Academy of Sciences
(1975) which stated, “Almost countless dried blood spots are stored away against the day
when additional tests could be done. That such tests might be done would, of course, be
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unknown to the person from whom the blood was taken” (p. 106). Kopelman (1978)
clearly indicated her belief that individuals should be contacted before their blood spots
are used for research.
The storage of the dried blood spots also raises concerns related to personal
privacy. A concern that was identified is that the stored blood spots may be used as a
source of DNA information in criminal cases without the knowledge of the individual (G.
Guido, personal communication February 3, 2006).The genetic information available if
the blood spots are further tested can “impact employment and insurance eligibility”
(“Newborn Screening,” 2003, p. 889). Consideration must also be given to the potential
for stigmatization and discrimination related to newborn metabolic screening and
resultant genetic information. Kunt (1998) reported that in addition to employment and
insurance eligibility issues, screening results have resulted in stigmatization or
individuals as a poor choice as a marriage partner.
With continued advances in the field of genetics, policy development is critical.
Kerruish and Robertson (2005) identify that it is possible to do molecular genetic testing
on these blood specimens that would identify common disorders that the infant may be at
risk for later in life. Newborn metabolic screening is clearly a field that continues to grow
and expand and has significant moral, ethical, and health implications related to the
delivery of health care to parents and infants.
Summary
The screening completed on infants through newborn metabolic screening has
made a significant and positive impact in the lives of many infants and families. The
goals of a newborn metabolic screening program are to maximize the number of true
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positive results while minimizing the number of false positive results and the effect on
parents of being notified of a true positive test result. It is critical that nursing take a more
active role in ensuring this vulnerable population receives education regarding newborn
metabolic screening to understand the value of the screening, their right to request a
waiver for religious purposes, and to understand the implication of a positive or false
positive screening result.
Nursing can provide parents with the education they need to be better cope and
adapt if notified of a false positive screening result that requires their infant to be retested.
Through a supportive educational role, nursing can help parents become more effective
dependent care agents for their infants. The new knowledge resulting from this study
provides nursing with insight into how the profession can be more effectively meet the
educational needs of parents related to newborn metabolic screening, prepare parents to
more effectively cope and adapt to notification that their infant as an false positive
screening result that requires retesting. From this study, recommendations for nursing
education, practice, research, and policy development have been identified related to
newborn metabolic screening.

165

APPENDIX A
NORTH DAKOTA NEWBORN SCREENING PROGRAM
LIST OF DISORDERS
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NORTH DAKOTA NEWBORN SCREENING PROGRAM LIST OF DISORDERS
December 2005
Amino Acidemias and Urea Cycle Disorders

• 5-OxoproIinuria
• Agininemia (ARG)
• Arginiosuccinic Aciduria (ASA)
• Citrullinemia Type 1 (CTLN1)
• Citrullinemia Type 2 (CTLN2)
• Hypermethioninemia
• Tyrosinemia Type 1, 2 & 3 (TYR)
Organic Acidemias

• 2-Methyl Butyryl-CoA Dehydrogenase Deficiency (2MBDH Deficiency)
• 3-Methylcrontonyl-CoA Carboxylase Deficiency (3-MCC)
3-Methylglutaconyl-CoA Hydratase (3MGH Deficiency)
•

Beta-Ketothiolase Deficiency (Ketone Utilization Disorde
• r) (BKT)
• Glutaric Acidemia Type 1/Glutaryl-CoA Dehydrogenase Deficiency
(GA1)
• Glutaric Acidemia Type 2 (GA2)
• Isobutyryl-CoA Dehydrogenase D
• Isovaleric Acidemia/Isovaleryl-CoA Dehydrogenas
• Methylmalonic Acidemia, Vitamin B12 Non-Responsive (MMA)
• Methylmalonic Acidemia, Vitamin B12 Responsive (MMAA)
• Multiple CoA Carboxylase Deficiency
• Proprionic Acidemia/Propionyl-CoA Carboxylase Deficiency (PA)
Fatty A cid Oxidation Disorders

• 2,4 Dienoyl-CoA Reductase Deficiency
• 3-Hydroxy 3-Methylglutaryl-CoA Lyase Deficiency (HMG)
• Camitine/Acylcamitine Translocase Deficiency (CACT)
• Carnitine Palmitoyl Transferase Deficiency Type 1 (CPT1)
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• Carnitine Palmitoyl Transferase Deficiency Type 2 (CPT2)
• Long-chain Acyl-CoA Dehydrogenase Deficiency (LCADD
• Long-chain Hydroxy Acyl-CoA Dehydrogenase Deficiency/3-Hydroxyzcyl CoA
Dehydrogenase Deficiency (LCHADD)
• Medium-chain Acyl-CoA Dehydrogenase Deficiency (MCADD)
• Short-chain Acyl-CoA Dehydrogenase Deficiency (SCADD)
• Trifunctional Protein Deficiency (TFP)
• Very Long-chain Acyl-CoA Dehydrogenase Deficiency (VLCADD)

Other

• Biotinidase Deficiency (BT)
• Congenital Adrenal Hyperplasia (CAH)
• Congenital Hypothyroidism (CAH)
• Galactosemia (GALT)
• Hemoglobinopathies (HGB)
• Maple Syrup Urine Disease (MSUD)
• Phenylketonuria (PKU)
• Sickle Cell Disease
• Cystic Fibrosis
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DEMOGRAPHICS SURVEY
Newborn Metabolic Screening: Parental Implications

Directions: Please write your answer in the blank provided unless otherwise instructed. Provide
current information as o f the date o f completion o f this questionnaire unless other directions are
provided.
Demographics
1.

Your age

Your spouse/partner’s age

2.

Your sex

Your spouse/partner’s sex

Family System Factors
3.

Your O ccupation__________________________________________________________________
Your spouse/partner’s occupation___________________________________________________

4.

Highest number o f years o f school you com pleted____________________________________
Highest degree earned (if applicable)_______________________________________________
Highest number o f years o f school your spouse/partner com pleted____________________
Highest degree your spouse/partner earned (if applicable)_____________________________

5.

Length of marriage (as o f today’s d ate)______________________________________________
Please place an “X ” by the follow ing description which best apply to you.

6.

_____ Married

_____ 1st spouse

_____ 2nd spouse

_____ 3rd spouse

_____ W idow

______ Divorced

_____ Single

_____ Separated

Number o f children including your infant____________________________________________
List age and sex o f each c h ild ______________________________________________________

Please answer the follow ing question in relationship to your other children (if applicable):
Have any o f your other children been diagnosed with a newborn metabolic disorder?
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Y es

______ N o

If y ou a n sw ered y e s to the a b o v e q u e stio n , p le a se d escrib e.

D o the above identified infant/children live with you? _____ Yes

______ No

If you

answered no to the above question, please explain._____________________________

Please answer the following questions about your current newborn infant:
7.

Have you been notified that your current infant had a newborn metabolic screening result
(done in the hospital) that was initially not within normal limits and required retesting?
_____ Yes
______ No
If you answered yes to the above question, please identify if your current infant had a
metabolic disorder upon retesting.
_____ Y es, my infant does have a newborn metabolic disorder.
_____ No, my infant does not have a newborn metabolic disorder.
_____ My infant is currently in the process of being retested.

Health State of Infant
8.

Please check the statement that best describes the health status o f your infant.
_____ My infant is generally healthy.
_____ My infant is sick more often than most infants.
_____ My infant is healthier than most infants.

Socio-cultural Orientation
9.

Please place an “X ” by the follow ing description which best applies to you.
_____ African American/Black

_____ Native American

_____ Asian Indian

_____ Pacific Islander

_____ Asian (Other)

White/Caucasian

_____ Hispanic
_____ Other, describe______________________________________________________________
10.

Check the category that best identifies your approximate household income, regardless of
source, before taxes?
_____ Less than $10,000 per year
_____ $10,000 to $19,999 per year
_____ $20,000 to $29,999 per year
_____ $30,000 to $39,999 per year
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$40,000 to $49,999 per year
$50,000 to $59,999 per year
$60,000 to $69,999 per year
$70,000 or more per year

Newborn Metabolic Screening Education
11.

Please circle the number which identifies the extent to which you agree with the following
statements: (1 = Strongly Disagree; 2 = Disagree; 3 = Agree; 4 = Strongly Agree; N A = Not
Applicable).

Strongly

Strongly

Statement

NA

a. You were provided with education regarding newborn metabolic
screening prior to the testing.
b. The education you received about newborn metabolic screening
prior to testing was o f high quality.
c. The education you received about newborn metabolic screening
prior to testing prepared you for the possibility o f your infant may
have a false positive initial test result (result outside normal range) and
require retesting.
d. You were provided with education including your right to refuse
screening for religious purposes prior to screening being completed on
your infant.
e. You received quality education from your physician prior to the
testing which adequately prepared you for the newborn metabolic
screening completed on your infant.
f. You received quality education from the nursing staff prior to the
testing which adequately prepared you for the newborn metabolic
screening completed on your infant.
g. You were provided with education regarding how you would be
notified o f the results o f the screening.
Comments:

12.

1

2

3

4

NA

1

2

3

4

NA

1

2

3

4

NA

1

2

3

4

NA

1

2

3

4

NA

1

2

3

4

NA

1

2

3

4

NA

Please identify your top five sources o f education regarding newborn metabolic screening.
Rank these five sources beginning with “ 1” to indicate the most important source of education
for you.
_____ Books, Pamphlets

_____ Friends

_____ Nursery Nurse

_____ City/County Nurse

_____ Hospital Nurse

_____ Obstetrician

_____ Clinic Nurse

_____ Internet

_____ Pediatrician

_____ Co-worker

_____ Lamaze Class

_____ Prenatal Class

_____ Family

_____ Neighbors

_____ Other, Please

describe:
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13.

Please identify your willingness to participate in an interview by a nurse who is interested in
learning more regarding your experiences and responses to being notified o f a false positive
newborn metabolic screening result on you infant that required retesting.
_______Yes, I am willing to participate in an interview.
_______No, I am not willing to participate in an interview.
If yes, please complete the C o n se n t to P a r tic ip a te in an I n te r v ie w form and return it with your
completed survey forms. If no, thank you for participating in the survey part o f this study.
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PARTICIPANT LETTER
Date
Dear Participant:
You are invited to take part in a research study being done by Darleen Bartz, a Doctorate
in Nursing student at the University of North Dakota, College of Nursing. Darleen is a
Family Nurse Practitioner employed by the North Dakota Department of Health. She has
over 25 years experience working with parents and infants. The research will be done
under the supervision of her advisor, Dr. Julie Anderson of the University of North
Dakota, College of Nursing. This research will result in new nursing knowledge and will
fulfill the requirements for completion of the Doctorate in Nursing Program.
This researcher is interested in finding out about the education provided to parents by
nursing or by health care licensed professionals related to newborn metabolic screening.
Newborn metabolic screening is the testing for metabolic or genetic conditions in the
newborn period that could be life threatening or result in a serious health condition for
the infant. Newborn metabolic screening is usually completed on the infant after 24 hours
of life and prior to hospital discharge.
The purpose of my study is to find out if parents received education regarding newborn
metabolic screening prior to their infants’ testing and the quality of the education they
received. The relationship between the education parents received and the impact of
being notified of a false positive initial newborn metabolic screening result on their infant
will be explored.
No risks to participants are identified as a result of this study. The benefit of this study is
that information obtained will guide nursing and other health care licensed professionals
to develop and provide education to parents regarding newborn metabolic screening. This
education will help prepare parents for the possibility of being notified of a screening
result that is not within normal values and that their infant requires retesting.
The names and addresses of parents to contact to participate in this study were provided
by the Birth Registry. This study has been reviewed and approved by the University of
North Dakota Institutional Review Board to ensure your privacy and rights maintained.
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The study will be completed in two parts. The first part of the study consists of your
completion and return of the two survey forms you received with this letter. Your consent
to participate in the first part of the study is understood by your completion and return of
the enclosed forms. It is anticipated that completion of both survey forms should take you
no more than 30 minutes.
The second part of the study will consist of personal interviews with parents. If you were
notified that your infant had a newborn metabolic screening result that was not initially
within normal values that required retesting and are willing to be interviewed, please sign
and return the enclosed Consent to Participate in and Interview form. An interview will
take approximately 90 minutes and will take place at a time agreed upon and in a location
of your choice.
The survey forms you complete, as well as your signed consent to interview form, should
be returned to me in the addressed stamped envelope that has been provided for you. An
identification number has been included on the envelopes so that your return of the forms
may be checked off the mailing list when you have returned the completed forms. You
are assured of complete privacy. When the forms are received, your signed consent to
interview form will be separated from the other forms so your responses will be kept
confidential. Your name will not be placed on the survey forms and all results will be
reported as group data to maintain privacy. Please know that you have the right to not be
in this study or withdraw from this study at any time.
No payment will be provided for completing the forms or agreeing to be interviewed.
There will be no cost to parents for participating. A summary of the findings from this
study will be provided to you upon request.
Please return the completed survey forms and Consent to Participate in a Interview form
to me within the next couple weeks or by
. Please send your responses
even if you are unable to meet this timeline as it is important for the success of the study
to hear from as many parents as possible.
Thank you in advance for participating in this study by completing and returning the
enclosed completed forms. If you have questions about the research, you may call
Darleen Bartz at 701-328-4837 (work) or 701-255-4010 (home) or Julie Anderson at
701-777-4541. If you have any other questions or concerns, please call the Research
Development and Compliance office at 701-777-4279.
Sincerely,

Darleen Bartz, MSN, MMGT, APRN, RNC
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CONSENT TO PARTICIPATE IN AN INTERVIEW
Newborn Metabolic Screening: Parental Implications
You are invited to participate in a research study being done by Darleen Bartz, a
Doctorate in Nursing student at the College of Nursing. Darleen is a Family Nurse
Practitioner employed by the North Dakota Department of Health. She has over 25 years
experience working with parents and infants. The research will be conducted under the
supervision of her advisor, Dr. Julie Anderson of the University of North Dakota, College
of Nursing. This research will result in new nursing knowledge and will fulfill the
requirements for completion of the Doctorate in Nursing Program.
This study will provide new information for nursing and other health care licensed
professionals about the experiences and responses of parents notified of a newborn
metabolic screening result that is outside the normal range on their infant that requires
retesting. Information will be obtained from parents during an interview that will last
about one and a half hours. Parents can choose the location for their interview. The
researcher will take notes during the interview and audio taped the interview to ensure
accuracy.
No risks have been identified for parents who participate in this study. The benefit of this
study is that information obtained will guide nursing and other health care licensed
professionals to develop and provide education to parents regarding newborn metabolic
screening. This education will help prepare parents for the possibility of being notified of
a screening result that is not within normal values and that their infant requires retesting.
No payment will be provided for participating in the interview. There will be no cost to
parents for participating.
Any information from this study that can be identified with you will remain confidential
and will be disclosed only with your permission. All data and consent forms will be kept
in separate locked cabinets in the researchers secure office area for a minimum of three
years after the completion of this study. Only the researcher, the advisor (if applicable),
and the people who audit Institutional Review Board procedures will have access to the
data. After three years, the data will be shredded.
Participation is voluntary, and your decision whether or not to participate in an interview
will not change your future relations with the University of North Dakota College of
Nursing. If you decide to participate in the interview, you are free to change your mind at
any time for any reason without penalty by telling the researcher you no longer want to
participate.
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If you have questions about the research, you may call Darleen Bartz at 701-328-4837
(work) or 701-255-4010 (home) or Julie Anderson at 701-777-4541. If you have any
other questions or concerns, please call the Research Development and Compliance
office at 701-777-4279.
You will be given a copy of this consent form for future reference. If requested, you will
be provided with a summary of the findings.
____________________________________________________
IRB Approval
Stamp

All my questions have been answered and I am encouraged to ask
any questions I may have concerning this study in the future.
Participants Signature

Date

Address

Telephone Number
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PARENTS’ WRITTEN COMMENTS RELATED THEIR PERCEPTIONS OF
RECEIPT OF NEWBORN METABOLIC SCREENING EDUCATION
Likert Rating
Strongly
Disagree

Descriptive Response
• Was not provided with any information.
• Never heard of it with 2 babies
• Screening was not discussed with any healthcare licensed
professional
• I do not recall anything about newborn metabolic screening
education.
• I have not heard of metabolic testing.
• We were not told anything about this screening when we were in
the hospital to my knowledge.
• I've never heard of newborn metabolic.
• I did not receive any information about this and have no idea what
it is.
• I was not notified at all about newborn metabolic testing.
• I don't recall getting any education on this topic.
• Nothing was ever really explained - just took baby down for test I was the one to ask what they were testing for. Nurses need to do
a better job of this.
• I don't remember anything mentioned about this test.
• I've never heard if this test and don't know if she was tested or
not.
• I don't recall anything ever being said about this screening. I am
not sure exactly what it even is.
• The only thing we were told by the nursing staff was the hearing
test was done - nothing was said about any other screenings.
There was a packet we received at our pre hospital visit - but I
don't remember seeing it before our baby was bom.
• Actually - 1 don't remember at all. What is metabolic screening?
• lam not sure he was tested.
• I did not know the screening except that is mandatory. No
information was given to me.
• No one told me or my husband about any metabolic screening
test.
• I don't recall anyone explaining this test. I have no idea what it is.
• We have never heard of this.
• What is metabolic screening?
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•

•
Strongly
Disagree

•
•
•
•
•
•

•

•
•
•

•
•
•
•

•

•
•

Only testing aware of was PKU screening. Unaware of others
until one month clinic visit when found out results were within
normal limits - No retesting required.
I don't know what this screening is and don't remember being told
about it.
I never heard of this before. I never knew if my infant was tested
or not.
Don't recall ever being told about metabolic or the screening
process.
I don't recall anything about newborn metabolic screening being
even mentioned while I was in the hospital.
I was provided no information.
I knew nothing of this test before this letter
I never received any information of metabolic screening. I know
they check for PKU but they didn't inform us about even doing
that one.
I have a vested interest in NBMS given my occupation (early
intervention). I had to ask to receive any information, including
results.
I do not recall ever receiving any information on metabolic
screening; therefore I don't recall him being tested.
We didn’t know a thing about this testing and if it was done or the
results.
My mom told me that when babies are bom they are tested for
some things, but no one told me how many tests or what they
were for.
I never received any information about newborn metabolic
screening.
I don't remember hearing about it from anyone - may have seen
literature in a packet.
I don't remember receiving any information.
This may be my fault, but I do not recall getting an education on
metabolic screening. That does not mean I did not. I feel I was
always informed prior to any labs or tests. I wish I knew what
"metabolic" tests you are referring to. I just looked them up. No, I
was not educated, probably because we would be considered low
risk. No excuse!
My husband and I are unaware of the screening and were not
educated on before/during hospitalization and delivery. No info
packets were given - unsure if this was even provided to us.
No education was done in the hospital regarding newborn
screening - no results given.
I was never told about metabolic screening.__________________
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•

Disagree

Agree

I was told after the fact that a metabolic test had been done and
was negative - that was it.
• I had no knowledge of this testing.
I have received no education on newborn metabolic screenings
although your letter did tell me that it is normally performed 24 hours
after birth so she might possibly been tested.
• I don't remember much about being told about any testing. I've
got papers explaining some stuff but don't know when it was
being done/had been done.
• I was aware infants are tested after birth; however, I wasn't given
information on the types of tests done.
• I don't recall my newborn having this screening.
• Asa nurse I knew they would be done. The only way I knew they
were done was because of the band aid on his foot. Never heard
of any result.
• They did not inform of the metabolic screening, they just said all
the tests are okay and the baby is healthy.
• I was given a pamphlet and asked permission for but no details
were discussed personally.
• I have no idea what you are talking about.
• I vaguely remember any of the medical staff discussing this
testing with us to any considerable extent.
• We really didn't receive any education regarding the screening the hospital provided a pamphlet but that was it.
• I'm not exactly sure what the term newborn metabolic screening
refers to. I know the doctor did an Apgar score and Pediatrician
did some checking along with his hearing test, and everything
was good. Maybe, I didn't have any prior education if I don't
know what it is.
• I honestly don't remember if we were asked about the metabolic
screening or not. If we were, I'm sure we approved it.
• This was baby #3 for me - so I think a lot of assumptions were
made that I already knew about and understood NMS. I had done
a lot of reading prior to child birthing - but little info was directly
supplied by hospital staff.
•
•

•

They give you a few sheets to look over but it doesn't mean
anything if you are not sure what the results mean.
Honestly, I don't remember the tests being mentioned as
metabolic screening tests. I know my son had the PKU and I
believe it is required by law in ND
Actually don't remember how true all that all is, but I do
remember my doctor was very impersonal and told me close to
nothing throughout my pregnancy/delivery, and the hospital staff
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•

Agree
•
•
Strongly Agree

•

•
Not applicable

•
•
•
•
•
•

was never around and didn't tell me much during my stay after
giving birth. I got most of my info from the book "what to expect
when you're expecting and the OPOP program.
I think a medical student came in and said they'd be running
screenings - since my first child was bom in another state I asked
him exactly what ND screens for. He said, “Oh pretty much
everything. They send the tests out to Des Moines" I did get a
pamphlet from my family practitioner later. It all seemed very
vague which frankly surprised me!
Don't remember much of details being said prior to the test
I'm not even sure that I was really informed much of what the
metabolic screening would consist.
Because I work in the department of Peds, Specifically
neonatology, the information I received about NB Screening was
pretty basic and modified. I order the screen myself for patients.
Since I am well informed already because of my profession my
answers to the above probably don't reflect what is done with the
average parent.
Both of my children did not have this. So I didn't do much
research on this.
lam not sure if this was done or not.
Never knew she was tested.
Nobody ever told me about Newborn Metabolic Screenings.
I don't remember any of this or what newborn metabolic
screening is.
I work in L&D and nursery - 1 personally was not informed about
the testing because the girls know I already am informed!
I honestly don't remember reading anything on metabolic
screening. Sorry.
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